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(57) Abstract 

Establishment of a system for mass-producing 
proteins or peptides, particularly a system for 
mass-producing cellulase in molds such as Trichoderma 
viride . As the regulatory sequence of cellulase cbhl genes 
originating in Trichoderma viride can highly express 
objective proteins, objective proteins, particularly cellulase, 
can be amply expressed with this sequence. Thus an 
endoglucanase originating in Humicola insolens has now 
been successfully produced in a quantity of 1 5 g/l. 
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&m m 'm ■ 

Trichoderma virid e £3fe®-t?;l/5 —- tf c b h liter? 

% Bj§ © « 

% *8 <D ft g 

^>/^Jf*/=ii^^K'<0^«^S»KHU K<cPL< !STric 
hoderma viride&^CDftJffiJE^JS-ffi^fc^g^ $^i:;©4IMffil^^> 

ir t a iti 

Aspergillus jgiiT i 5 — -tf^^nf-T — -t?\ ')/<— -tr;b-7 — 4f 

XH&tJ(wfiJM^tL5 Aspergillus niger CDJ#-&:50U3 7 5 5— tf*J8*ttlL*fc 
9 20g J^±> Aspergillus oryzae©£§£-®#ig^T-lkg *fc$50g'gflE££-*-« 
i^^nr^S CEWcB-tfe : rt3*££#Kl994). 32. 269) 0 

^ftS6«lwO^Tfe^<(0*DHi<**actloo*So tztiM* Aspergillus 

nidulans£-?ji3:MMucor mieheiS^ U > (G.L.Gray, et. al. : Gene (1986). 
48. 41 ) > Aspergillus niger Aspergillus ficuumfi^^Y 9— Hf 

(S. F. M. van Gorcom. et. al. : Eurppian Patent Applicaxion(1991). 0420358A1) 

n Aspergillus oryzae^lfzEJCMucor mieheifi^ U >— > (T. christensen, et. 
al. : Bio/Technology (1988), 6, 1419 ) ^ij /•?--(£ (B. Huge- Jensen, et. al. 

: Lipids (1989). 24. 781 ) > Trichoderma reesei£?§£f;:Phlebia radiata 
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fi*7 7*-tf (M. Saloheimo. et. al. : Bio/Technology (1991). 9. 987) , 
Trichoderma viride^-ff^dAspergillus oryzae&5£a -T $ 7— -fe* (C. Cheng, 
et. al. : Agric. Biol. Chem. (1991). 55. 1817) > Acremonium chrysogenum 

ttttSM(1993). p. 140) ^OMIi^ll^ >/^l^l$tit§T^ 
So Aspergillus nidulans. Aspergillus niger x Aspergillus oryzae^ 

Trichoderma reesei^-Tg^lc Ltzh i/tii£(OWi^ * £ KliflMfc&3fe© * 

X * & UK $ ft /Co 

dOJ;9l-> #tt«ti* y K©«ftfc£M£T'*5C£ 

HS#fw#iB£ft£J*^rt<*tf £:ft5o Cftb(z*f LTAspergillus J1<DT~ 7- 
■tf itfe^ © "7 o * — ^ — -^Trichoderma Hz ;U 7 — -tfitfe^^o ^ - ^ - £ £\ 

^fttt^o*- ^-*<BB^$ftT§fc 0 -ft*TOT^m^«tft(i\ Aspergillus 
oryzae^-©£lc N a - T i 5 --fritted© 7 n ^ -£ffll^TMucor miehei© 
l/>->£j§Si£lL**:!93. 3g£gT£ S t $ftT^£ 0 

>/^»liS±®^ >/^R4ii*tti5 c i little £RU ±i£Aspe 
rgillus oryzaeO^|lCo^Tti30X ©^ >'<?H£g^:fl;^iJffl£ftT^£lC^ 

%*. <=> ftT ^ £ Cftb * SdHftt 1. * * fc' f6H £ ftT t, ^ U Q 
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C*l£T\ Trichoderma RlcJSf <5ifetKfite«ftrt:-feJU-5 — tr^MT** d 
i*<*nt)ftTI.^6 #iC Trichoderma reeseilijRS* >'*?W©£S»CMLTt> 

dK'^^ Ko5— -tfl (cbhl) lfcf®7'D ; e-^- ; &fflUt, Ml£>/>°? 
■KfBSOtfcft*<^<ftA£*3nri.^« (Uusitalo JM. et. al. : J. Biotechnol. (1991) 
,17, 35. Joutsjoki VV, et. al: Curr. Genet. (1993). 24. 223. Barnett CC, 

et. al. : "Biotechnology (1991), 9, 562. Berges T. et. al. : Curr. Genet. 
(1993). 24, 53. Saloheimo M. et. al. : Gene (1989). 85. 343. Saarelainen R. 

et. al. : Mol. Gen. Genet. (1993), 241. 497.) 0 Lri>U Trichoderma viri 

tf-C&Zo C: Cheng^>(cJ:tl(i\ Trichoderma virideCD^a^T-ir^ilt^lt 

tgmmi&tziOlg<Da-T i 5—ifj)<m.m$tltit LTI^o :tlli> Trichode 
rma viride^rfflWc^g^ >^'?S4lOBft^^t 5 

% IB (D M g 

5> lix Trichoderma viridefefe©-l?;U7 — tfitfe^OfWlBllWI 

i<gW^>^ K&M&m ©*B > C £>frJ*g!iZ?iJ£ffl «. * THumico 

la insolens K$Ol/**— - fe*£15g/L C t\^V}Lfz 0 Z 



Patent provided by Sughrue Mion, PLLC - http://www.sughrue.com 



WO 98/11239 PCT/JP97/03268 



^LT. *M<Cj;5@W^>^ir|JS:JflftS*-a-5#J»EyiJ«^ Trichoderm 
a viridefib^O-br Jl> 5 - ^cbhlitfe^©f&HBEJ!|-e & £ c 

&§&*Mlz£Z? >'<9K<DjzM&2ffitit^ C ©Trichoderma virideS* 

EI 1 liTrichodenna viride fr? — trcbhlite^?fe J:0*-ecDtiJSliE3?ii 

^^^^ KpAOK ttbC^I^OM^i'o-WbLfc/^X; KpCBl 
-H3 . pCBl-H4 > pCBl-Sl , pCBl-S3 „ pCBl-al „ pCBl-bl N pCBl-c2 . pCBl-d 
1 . *5.fctfpCBl-el ©*JIBI8Rit&EJT-**o 

S2ii^7x; kpcbi-mx <Dmvmmm-?&Zo 

H3li^77; KpCBl-M2 0«iJIS»3Rill!ElTf*5 0 
KI4{i^zi KpCBl-H2XR ©«i£f^ElT ! &&o 

m5te??xi KpCBi-HEgx <Dmwmm&m-z&ho 
m&{±, -f^^i KpCBi-Eg3x ommmmm-c&Zo 
mn*^ *i KpCB-xr (Dmmwfimm-v&Zo 

m 2 iw3Sfi<oii&En?«£ -f^xi kpcbi-mx -ci&nn&z tittmw j m 

10 9Wi, FERM B P-6 0 4 4 0SitffO & t 1 9 9 6*P9£ 9 B 

<tfHOKl-l-3^ KIT TNIBHJ iBSt") i:^$nti^ 0 

El 4 {C3EJtt©illlEIt* Jtl5^7X; KpCBl-M2XR £ ft J 

Ml 0 98:14, FERM B P - 6 0 4 5 ©SKSfC h t 1 9 9 6 m 9 £ 9 B 
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EI5(c|eigcDifi0T ! ^^n6-/7X ^ KpCBl-HEgX ttfc*»S J 

M10 9*fe(i. FERM B P - 6 0 4 6 <t 1 9 9 6^ 9 M 9 B 

(JH*RB) i:N I BHC^ffBSft-c^So 

!26KiE«©iffiElT?*Stt3 77X$ KpCBl-Eg3X -eJBWESI3nrt:*»H{±. 
FERM BP-604 3 O^lttfO i 1 9 9 7^8 £ 1 1 BlcN I BHlc 

FERM BP-604 2 ©gf£§-f-tf> ± 1 9 9 7^8^ 1 1 Bi:N I BHIC 

^fg^Kcfc ScbhlitfiTiJ«fcCf -e©*J»ie?lJ<Z)**i<£ o /cTrichoderma viri 
de MC300-1 tfcfi. F E RM B P - 6 0 4 7 OSfES^O k <h 1 9 9 6 ^ 9 M 
9B (1151*863) i:NIBHi:*RSftT^5o 

mm 

Trichoderma viride&&(D-iz Jl/? — cbhl igfe^g'^l^IgE^J 
*£9!f::«fcSS«fflIE7'Jtt> Trichoderma viridefi3fc©frJ®JiE?'J-e&£o *3£BJ3 
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KpAOHf©^ cbhlite^OT i y*j*^i±aE©*«il.5kb *T©ffl*4»Cffffif 
5E?»k «^7X; KpAOlttiOcbhlite^OT* /5feSB^fe»±«E©HindIII 

£t>ic. *«WK«fc*"^n*-^-iE3FijK:(i^ :offi«©4EJiJ©*<i:6^ 

htz») 7-8 ifr£ L < «i 1 5 g£Lh©N C E 4<O^S**at4^nt-^ 

y»Ey»J«:=i- K-T S#$n So C©«fc-3tt3feSgE?iJlco^T^ SUE 
1" S %$feftl icfe*£©*0Ji. *FK * tlT ^ S H8u & J; ie?'J#-s§- 1 ©EW-^x. 
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E?'k ^li'cbhlii^©^;U+'+->;U^JS^^T»fE©SalI-^-r f^TJCDEW 

NC E 4itfirFO^Jc*f* L < m^bftzmMW&U ±t)fc>tfNCE 4it 
8 g, Jf* L< <i»l 5 gl:it5o 
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^IH-r^^Jfe^Jlcfe^T^^tl^^K^ ^-pCBl-MX . pCBl-M2XR b<mf ^ 

i54Xn-iLt, ^M-elSSi^Jti^K^ ^ pUC Vector. pTV. 
Vector. pBluescript „ pBR322*££"^W b*l£ 0 ^ISBJtcJ; £ < ? -cd^ 

fflia^e^^^i^jjcHt-sfcott'totfBBe^ntti.^ w^.tf> tin 

TTrichoderma viride ^ffl^SJji^ Streptomyces rimofaciens&^O^X h 
•>>ifttiffe^ > Escherichia coli6*©'W ?*nW ->>B itt*itfc^> 
Streptococcus hindustanus fi^C7L/tTY •> ^R&itfcT^fc? * L < El 1*3 

L^S8«lcJ;ntf % iiWSia^ Aspergillus nidulansfi 
*trp C ief©^at-^-i^- ~ (Mullaney, E.J. etal., 

Mol. Gen. Genet. 199: 37-45,1985) #<ft€>fu C^Hjl'T, /W/o7^y 
>B»ttitfe : ?^^qJt6l-L/r77-fe-y h (Cullen. D. etal.. Gene(1987). 57. 
21 ) ^llt^O^s U\> 
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miTlt^ZtfZvmfrWtM-C&Z? tare**-* fe©i-T5 0 

*f£B3t-~<53!§l^ ^-(i N Trichoderma viride&5fe<2 cbhl 
Dr^1Si*e«a^t>(f4*Jc|BS$nni:^3ft< N L< LTTrichoderm 

a mizmf-zm£®}tm*&fr£ti-cmm%*t*tiz 0 L^«H*fc 

cfctttfs Trichoderma MlzM~t L TTrichoderma viride^ijffif £ C 

MWf&IE©*?* UMB«l;i.fc*ll*. U^££ L TTrichoderma vi 

rideiU -i?^ 5— tf 5 Trichoderma viride IIC300-l«c*fi]ffi^5O*<*f 

*lfeW©ff*LV»tttllicJ:*ltf; ©iMi L TTrichoderma reesei£ 

5 • -f ^yu^x^OW-ifN C E 4^/:iUO» >'*?®n fcckO' 
WO 9 1/1 7 2 4 3^&n 0 9 2 2 3) 4 3 kDOi 

> F?'Jl>tri--'e\ Trichoderma viride &;5fc<D.3L> K?';U# :h--fcfSCE3£ fcfi 
-ecD&g£^ £ fctipjl: < Trichoderma viride fi*© + ->7 7 — -trSX 
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4*©t;b7-tfNCE4ilix EJm^Z IZsEMKD 1 2 8 4#£TCDg£ 
(C N Trichoderma viride + ^ --tfSXYl <!: ii. le^JS-^- 7 icOg© l 

o<o^© i~£M1<d) 7$y®eo^sn> JfA. giJBfc. Xffe, £fcti 

K * * - co iLT!i, ^SS-T * H»J(c cb o til^nt^K ? ? -pC 
Bl-HEgX WWfCftlZa jc> K^OU/H — - lfSCE3*fctt4-->5^ — -tfSXYl 

«@f£gi $ n/c?s^Efls^^^ n &m*X'*&m l . z>e&j? >'<?nt 

H#feft£ 0 M*-ii\ ®£*BllSa<Trichoder«a viride T£> -5 Jf-^ *<Oi§#ttl 
■J v hJU&tzO 7 gttzl±8 gELL, if* L < til 5 g£Lb©Sftt^ 



Patent provided by Sughrue Mion, PLLC - http://wvw.sughrue.com 



WO 98/11239 PCT/JP97/03268 

1 1 

* 5o P H tiW^tf 4 ~ 8 mKT* £ Q ig#Ji?fX»;!><Trichoderm 

a viride-e£>5*i£\ Trichoderma virideO^S(^{Sffl $ n5l«f^ #1*. 
(f 2 0°C~3 7°C. #F* L< ii2 6°C~2 8°C. j&£B$Mtt4 8-1 6 8 MIS 

•b ;U - -fcrcbhl «fc # g CD jgfeT 

$£ft£ Trichoderma viride&3fe©cbhl#r#\ ■#-tt*3%*©5kS£E?«Jt)*ll6l8J= 
EfllS-^l Ci2»£ft*££E7>Jli % Trichoderma viride©&feftc&5fccbhlig 
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«1438©ATG -Cte*<r), E^J#-^3109©^il:n K> (TAA ) T**Tll- -5 * - 7 s 
>>;-■ r-f >/7U-A (»*BKt>#<) «-Wt*So ^fcs I2?ij#-tl489~3108© 
*MEE?>J{i> 497 ^S*>^^5mjiefiJcSftcbhl^>^ 0 ^®(cm-r-So Sic. IZ?iJ 

«fc Scbhlitfe^i Z ft £ T ic * o - Wb£ ft^glSWHJi $ n 
fc^^^S-feJU^— tfjfifc^O^nilHl— ©k©fi«gIS£ftttl\, +Kt>*>^ DN 
A r-'-^K-xGenBank R96. August, 1996 > JcS«i$tlT^5-fe;l/7— tfilfe 

l\> 7; J ©T-'-^^-XProtein Identification Resource R48 Ma 

rch, 1996 » SWISS-PROT R33 February, 1996 lcg^£ ftTl^ -5 --bf > 
'< > H iifc^-T S C t \Z J: o r-tX'iztm^tLT 

ic^^O. EWS^l {clEiB£ft£DNA Ey<J©£fB*fcli—«B*3-- K1"*«* 

©£gie3ftj£jgirc-r£ci*><-eg-5o ftoT. *^H^{c«t^i2^j#^i !ciEtg$ 

ft£DNA IE^J©-gB^^(i^g|J^=i- Kf*E?iJiJi> ie^ij#^2 lcfei&£ft£ 
— %&tztt±%L(DT i J HBSM\zM^ m— ©T $ ;SS^3- Kf SE^'JT^-a 

*mWz&SDM It, ^Efe*©*>©T<fcoTfc» ^BJcLfct©T?*o-Ct> 

ctv^ ^.s*©t>©©— m^mtx^^a- ofcfcot-iotfc.t^o 

DNA 0#UfiW<i:lR»36rfti LTIiTrichoderma viride&5fc©&feffcv >T 7 5 'J - 
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^^f-^cbhliie^DlSJiJte. Trichoderma viridei Trichoderma 
reeseiOB^O^^Bflugjc^LT^So "T^:*^ cbhlSfllR£g^CQDNA 8£?iJ<D 

? — i % — 9 — ODNA iEyiJ{iaiR0«*>t,-€-n-rni5Obp > 
170bp JeLh«tlfc»^*BlqItt{iM»^&nttv^ Cftii. cbhlitfe^jg^(i|H] 

Trichoderma reesei <£: Trichoderma longibrachiatum o W K07- -fe* 
(cbh ) 2 itfe^O-^if >8¥tlT^£'Wyy *V4?- *>3 >'**->©MM£^ 
L/c (Meyer If, et. al. : Curr. Genet. (1992). 21. 27. Morawez R. et. al. : 
Curr. Genet. (1992). 21. 31) 0 

n m m 

nmm 1 = cbhiitfc^© 9 u - 

(la) cbhl* >'<9M<Dffim 
Trichoderma viride MC300-1 fcfc£P igijfe (1. OX^'JUzi -X N 4. 0X5 ? 
2. OX^affi^ l.OX-f-X hx+7x 0. 5X 'J >g?^7 ') ^ 0.2XBJK7> ; &— *A N 
0.2Xj^&*7;Ui/-i7A, 0.03X Wattv^S/^A) T-5 BISk 28 c CT-i£# Lfc Q * 

SUFPLC^g (RESOURCE Q 50mM h l ) X- mm (pH7. 8 ) . 0—1 Jf mt± b U tf A 
^f^x> h) £-ffl^T#ilU tSffc-*- h 'J ^A^S*^280mM ft* f 

-?£3MKLfco C©a^*SDS-PAGE (r-7 3l±8J| SDS-PAGE minis 8X gel) K 
ftL^i:^ U 7 > h T';U-R250^fe{CfcOT^?jS*tj 67 *o 
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?)l h > (Da.) ©cbhlTWifi'm— /<> Ki LT»t>tlfc 0 
(lb) cbhl ^ > / ^ K© T i y METiJffWr 

7 i = yKE^J©«tFfliP0dell. D. N. (Podell. D. N. 

etal. . Biochem. Biophys. Res. Commun. (1978) 81:176) W^tfiT ^ 7 5fc 
«BBai*»*Lfco HP^> ±5B©«fc-5t=ffilSILfccbhlli$>«-lU£tg«||gLs &J0. 5 
fig/ al ©MJgiClg^L^o cn£5mM h-;K lOmM EDTA „ 5*?' 

•J-t?p-;K 0. lM'J >S?ijg»j£ (pH 8.0) <f<- 'J AHS^h'nr 
Jl?*- hTi J^-?*¥— tf (>-V>x^U-K) 50°C. 6 i^BgjR 

Jt^-tf. flHttiT $ y*«!SHi6*i»±Lfco cn^SDS-PAGEKtftU PVDFlg (5 'J 
#7i±«>r*t*a >-PSQ ) |:7'd 7 Tk'^fe L TM L tz 0 

*7n? Hi/N'-+>x;l<7-a:S37nT^ >->-^r >-t^— Model 4B2 £fl§t> 

s) zmmttzo 

7 I J jfcfiflST I J : Ser-Ala-Xaa-Thr-Leu-Gln-Ala-Glu-Thr-His (I2?iJ# 

^9) 

(lc) ^7?" Kt y Zf 

mm (la) O«koiC!mSSLA:cbhlli^l00niM fiRBE7>-fc^.*A ( P H 7.8) 

*«+i/50*;u«ov8yo-f r— (s/^tta© ffi^bU + 

ftMModel 172 m ^ I// ° 5 r- -i ^HPLCi/Xf- AT?* 5 A 9 nv h 7 4 -£ff 
^ A : KP-3007? 7^7 C8 > 220x2. Ion . 0. 1* h D 7 Jl/* oglF&— 
0.085* h U 7Jl<*nWfm/m 7th^h'J;^7f^x>h) N -S©^ 
f V8-33 fc«fcE>*V8-34 t%tfVtz 0 

V8-33 : Glu-Phe-Ser-Phe-Asp-Val (ie?i]#-S§ 1 0 ) 

V8-34 : G 1 u-Thr-Hi s-Pro-Pro-Leu-Thr-Trp-G 1 n-Ly s-Xaa-Ser-Ser-G 1 y-G 1 y 
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-Thr-Xaa-Thr .(E3W^- 11) 

CtlbOT; /SE?iJi^ Trichoderma reesei#c7^ btltzcbh-l 
I©7; Smm&\ (S. Shoemaker et al. , Bio/Technology (1983). 1 691) <h*§ 
(sltt^^L/Co jgJ-Trichoderma viride^^t?^ <o tltz^^r V --fe n fcf^'W K 
o5--tf (Cheng Cheng et. al., Nucleic Acids Res.. (1990) 18. 5559) iHI 

^T'teTrichoderma viride^S^Oi^ y --tr d k*>j->"^ Ko 5 — -ffitfe^OfB 

(Id) -cbhlffiaRffittcDifNi 
cbhlHIRfiUl&teTrichoderma viride MC300-1 ADNA £§?g!l::PCR 

y J ADNA ©#fH!±Horiuchib0^i4 (Hiroyuki Horiuchi et al.. J. Bacte 
riol (1988) 170. 272-278) lz'&^tz 0 £?\ Trichoderma viride MC300-1 W 
£S JgJft (3.0X^U3-x N 0. lX^'J^-Zh >x lXf-X hx+x, 0. 14% 
7>*— tfi^ 0.2KU 'J 0.03* B&»vr*S">A % P H 6.8) T24B# 

IHPS*U it'C^BI (3500rpm, 10 #) K«t o TS***:[5lJKLfco »£tt*:Mf* 
£5£*£g;*ggc> TE (lOmMh UX— ImM EDTA) MrftlzflMU 3*SDS 
^ 60°C. 30^MSa> TEtSfD^^y -;bffit£J{cJ:t»s Bf{*gi«t£ISfc*Lfco 

jstfittttx * y - ^uaafrft^ >j * u 7— tf a ( •> ^ v*tK) stf^o t- >r 

b'K (fD3fc*&36Stt«i) illL> * £!;:B:&iaftS$!65P-7 ffljt^Ttt-ffc-b 
•> AmMI2zti^¥«i*!wJ: <0 DNA £f#fc 0 

PCR {4S?iittt«!Takara Taq4:ffl^fc 0 v- <fc LTOTtw^cbhl-Ni 

cbhl-C£ffi<,\ 94X:i ^IIBx 50^2 #|Bk 72^3 #fig©lM ? ;U-$:40lHl^Oii^ 
C tlw^^SC^fTo^o *©*£Sx I&l. 7kbp©DNA *<«fi$nfc 0 
OT{Ccbhl-N<hcbhl-C©SE^'J^^:^-o 
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cbhl-N: 5'-ATG TAT CAA AAG TTG GCC-3' (1E?iJ#-§-1 2) 
cbhl-C: 5'-TTA CAA GCA CTG AGA GTA G-3' (SS?'J#-^ 1 3) 

^%§ffi]2 : Trichoderma viride^V ADNA 5^ 75 U 

Trichoderma viride MC300-1 «5^V ADNA £Sau3AIC: «fc 0 SR^y^-ft L fc c - 
M??-^^-, AEMBL3 ?a--^.;h (Xh7^y->jll) © 
BamHT T — i* <cT4 'J f) — -tf (iSig?±|S{7 Y~ •> 3 hVer.2 ) £ffl^T 

£tlrt:l. 1 xlO 4 ^Icd^ r-'J^^y^ U -^-ffl^TgftiUzVP©? d-^>^* 
£fT o /Co 

Igjjgy : cbhligfc^<D1r7? o-jL>r 
(3a) ^7-^Wy'J^t"-y 3 >K«fc3X* U-^>^ 

Trichoderma viride£fc&3fc©:r.4- V --fe n tf^W Ko ^ — -ifjS<zrf-©HIR^I 
«3ftl.7kb ©DNA #r*t£> ib^W77yt Aftl&ECL h->x^A(c 
ft<<\ WJMfcLfco 

SSC (SSC: 15mM * x 3 h 'J 0 A N 150mM *frfb*- h'J-7A) T?ftj£U f£ 
•>s> (42°C) ©SU 5feO^HWbL^yn-y^jDL > 4 B#|ffl (42°C) 
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(3b) 7/- vDNA <Dm$H 

(Stt^o->^^>ODNA HiyiiManiatis^tD^^ (J. Sambrook. E. F. Frits 
ch and T. Maniatis. "Molecular Cloning", Cold Spring Harbor Laboratory P 
ress. 1989 ) \~Vt~>tz Q 

^^HMIiLE392 £ir\ LE392 ^LB-MM (1 h > N 0. 

5 %>f-7hx + X, 0.5 % Mth'J^A, 10niMiSitK-7^->^A N 0. 2*v 

tf. LK-mSgffe-TI—mmmLtZo CHI:, ig-ft^- HJ y-nn*;!,A£. 

O-ei, *'Jifb>/'J =t-jl (PEG ) cfc» (10%PEG6000 ) ^7 7-^ 
«0JRL/=o 7 r - iiSDS #£T> ^of^- tfK -CflWfcU ctt£ 

J^±0«fc-5^|UJKLfcDNA l±7v-> + AtfcSjECL h i/Xr- -Muftis 

tf>7 , o 7 nw^ffofc, ©pcr mmmn&zrv --ftz^j ? <) y 
(mi ) o 

co^acw 7u^xt-£Pstwjt£pucii8 (SSisassD iz-*7?u- 

>U 7^7X; KpA01£?§fc o 
HSfeffH : cbhljSfe^OJtgSie^iJCD^ 
(4a) ADNA ©*B*RyiJ*P#f 

t- * tfcSlA. L. F. DNAv'-y >"9--II«-^V^ 0 y-^-yyV/y^i LT^ FMC 
*±S!i'W Ko 'J n >?*U> LTTPIR^tl-C^ST^ U )IT i KMf* 
£{£fflL/c 0 y^fiSfflS-HKiE (K. N, N', N*- fh7^;Ufb>^7; 
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*fiafE^jn?affl#s-^5x$ k (jat»-f->^i/- hiie-r) ja~F© 

*f> pA01£HindIII T??IWbU 3. lkb ©®T)t£pUC119(c ? n - Wb Lfc *>© 
( P CBl-H3-^^iipCBl-H4 ) > £ /cliSallT-tftfb U 2. 8kb ©®?£-£pUC119fc ? 
n-WbLfcfc® (pCBl-Sl £fc{ipCBl-S3 ) £M13 — *$^DNA <hLT88S!!U 
ffl^fco W.*^ 3. lkb ©Hindlll &rtf-£pUC18 fc?D->>fbl (pCBl-2. pCBl-7) 
. P CBl-7£EcoRI TtmiU 4kb ®*<b*rK-*gBBMIL*:t>© (pCBl-bl ) , 
1.3kb Oy^bWf>T-*pUC118{c^n->>(bLA:tO (pCBl-al ) „ pCBl-7£SalI-e 
ygfbU 5. 4kb Otlfr^SB^lLfcfcO ( P CBl-c2 ) N pCBl-2£HindIII rfo«fc 
tfEcoRV TffrfbU 2.2kb i0.9kb ©Hr)t£*:rve'npUC18 ©Hindlll-HincII^ 
-f MCjfiSU ^o-WbLfct>«D (pCBl-el N pCBl-dl ) ©£9 a®©^7X 
S K*WKLfc (Ell ) o 
(4b) -^IJDNA 

PCB1-H3 N pCBl-H4 > pCBl-Sl > pCBl-S3 ©§^7X; K£*J»BJM109 (Cjg 
Bfc&U JBHIE**nfc3n--«:l50 jtzg/ml©/' > b°>"J >*dtfLBiS*lfC 1 

m&wmmPikz&tza cns-ioo f£g©i5o ^ g /mi©7>t°->'j y^tr/o^g/ 

C©Jgg&30ail£^C.v34i (8000rpa „ 10«fJJ) LTlft^^L, igg±*l 
{C*fLT6ml ©PEG-NaCl (20KPEG6000. 2. 5MJfi<b^ h V A) £fln*.M13 tS^P* 
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ZtSWbLfco H13 ©PEG ftMHttnl OlOOmM h 'JX-ii (pH 7.5) . lOmMJgft 
v^*S/»*2*igjft»c!B« U 100 /zg/mlODNasel (<- <J >#-^ WW A&JD 

{-PEG ztSR-ft Ln TE«Sjj£|';:fflS»&TEi3fD 7i/- JUft&l±k 7 x y - 
? nn*;UA?4fcfcicD& N jc * y - ;U; «fc — #fi£DNA fcftfltfbLfco 
(4c) i/-^>x^fc«tO'^tfr 

-^igy^X $ K£2M7KIWb-*- h 'J 'J^ttLfcgL pCBl-2 

Hc^ft©Universal StfReverse ; pCBl -7 <h Universal RO'Reverse ; 
pCBl-al <ti!niversal S^'Reverse ; pCBl-bl ^Reverse ; pCBl-c2 ^Reverse ; 
pCBl-dl ^Reverse ; pCBl-el ^Reverse -f v-CD&£|*£-fcthc «k <9 T 

■=.-';> +y MCf£VM*fiKJS*?Tofco MtC. pCBl-2<hWVCI-0K WV 

CI-02 % WVCI-03 . WVCI-04 S:O'WVCI-06 ©^I^fr-tfT-i'-'r >xKJ6*ffl\ 
cbhlHSRfiS«©*a»E?y*gt53E L *:„ 

pCBl-H3 ©— sfciSDNA £ Universal N WVCI-07 ^ WVCI-08 > WVCI-09 & 
cmCB-11 ;pCBl-H4 iWVCI-05 > WVCI-15 . WVCI-16 S.tWVCI-17 ; pCBl-Sl 
^Universal N WVCI-13 > WVCI-14 . &CWCB-12 ; pCBl-S3 iffVCI-06 -> WVCI 
-10 . fVCI-11 „ RtfWVCI-12 <Dm&&t>#Xi/-^>*Kfo*rt^cbhli&&Ff- 
©Hindlll ~SalI»rJt©£g4176bp£E7iJ&l ©«fcSHSLfco 

WVCI-01: 5'-TCA CTT TCC AGC AGC CCA ACG CC-3' (EfiJS^- 1 4) 

WVCI-02: 5'-CAA CTC TCC CAA CGC CAA GGT CG-3' QE&l&m 5) 

WVCI-03: 5'.-CGT CGG GTA GGT AGA GTC CAG CC-3' (KlJttl 6) 

WVCI-04: 5"-TCT CGA ACT GAG TGA CGA CGG TC-3* (SE?lJ#^ 1 7) 

WVCI-05: 5'-CTG CCA TGT CAG AGG CGG GTG AG-3' (IS^'JlMf 1 8) 

WVCI-06: 5 '-ACT CCA ACA TCA AGT TCG GCC CC-3' (iE?'J#^l 9) 
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WVCI-07: 5'-AAC TCC CAC TGA GCC TTT ACG TC-3' (S£3?iJ#-^2 0) 

WVCI-08: 5'-CAA TTA AGT GGC TAA ACG TAC CG-3' 1) 

WVCI-09: 5'-GCA AAA ATA TAG TCG AAT CTG CC-3' (E7»JS^2 2) 

ffVCI-10: 5'-GCT GGA ATG CTC GCT AGC TTG GC-3' (E^JS^-2 3) 

WVCI-11: 5'-ACT GTT GGA GAC CAG CTT GTC CG-3' (S£?ii##2 4) 

IYCI-12: 5'-CGC AGT AGG AGA ATA GAA ACC CC-3' (EfllS-%2 5) 

IVCI-13: 5'-CTG CTG TCA ATC CCC GCT ACT GG-3" 6) 

WVCI-14: 5'-CCT TCG AGA AAA GGA GAT TCG CG-3' (E3WS-2 7) 

WVCI-15: Sr' -CAG CTC CTT GGC AAA AGC AGT GG-3' (E?!l#^2 8) 

WVCI-16: 5'-AGA TCA TCA GTT GAG GTT AGA CC-3' (E94M-2 9) 

WVCI-17: 5'-TGT ATA AAA TTA GGT TCG GGT CC-3' (EfJ#^3 0) 

WVCB-11: 5'-CTA CTC ATC AAC TCA GAT CCT CC-3' (E?'J#^3 1) 

WVCB-12: 5'-GGA AGC CTC AGA AGT AGA TAC AGC-3' 3 2) 

(4d) itwanim -vm r>r > h d >j tEt) <o&m 

4 > h a >©^^(C(± N Trichoderma viride MC300-1 Wfa t>mRNA$-|^S{ U 

(4d-l) £RNA <Dmm 
Trichoderma viride MC300-1 **£P i£*feT2 HRfli&ftU Mfr&BLfo&Wk 
(3500rpm, 10 #) i:<t OleJiRLfco C ©M**»BMarifefr U 
*£Lfc££:/b> ^--C« L /Co £ *i£4M T^-v* T 

m?'7-iS>?-*'>T >mm, 25mM*i>®?3 -*-r'J^A % 0. 5XN-5 * 
>J;Ulr;Uzi h U ^A, 0. llU hx^ y ic«KS3Lfc 0 1ST 

»^KBH$©^ 2Mi£i^ h U »> A ( P H4. 5. ) T^fcl U TEtS!f0 7 * J -JV^Ha 
z>\zmWLtz 0 ::i:?oDWA-^v7;;l/7^3-;b (24:1) 
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Mft<D'&.- tob&m ( 3500rpm. 10#) (9 7 x y Ltzm#l& 

»*»±Lfc, ±/§ (*») s-ihuku '(vzfu^s-jis'cmm&imitLtzo 

fflftm&mfofm (3500rpm, 10 T0JRU 70* x ^ J - A,— tKT'M^ 

w&mu \mg/n\(Dmmmmztez&^mw&\zfem<»'&. 2. 5i*<b 

Af^t (5 °CT-2 B#|BJ) Lfco cn*atjt^« (12000rpn. 10#) i-=k9z£ 
JR*E|iRU 70* — 3-9 J-)\,-(?m\ Ctt££RNA i^iL^: 0 
(4d-2) ^'JA -r-OU + RNA (=mRNA) gdMSSJ 
mRNA©|g£!|ii7 7 fcfcgjmRNA fc 8 ^ 7'J 7 ^ y-v/ 3 >+>y h 

*-r±IS (4d-l) \Z^xmmLti±MK log fclnl ©xij a -y 3 

0.2ml cD-9->^;^<-v 7r-^Jn^7t 0 C©£*CD RNAjg&S-* U =f (dT) 
-fcr./Un-X775 ACft - yU /\-f 7 A- H'<<y 7 r — "£3 lak n ^ V ;U h>"? «v 

(4d-3) cDNAO^fig 
cDNA Ii7 7^->7^ytf7 *±S¥ ^^A-b->< -cDNA£j& * v b 
Ltz 0 

£-f\ 5 fig <DmRNA£20/il <D-Q->7JW<y 7 T-tzffl#Ltz 0 65°C> 10#!S 

'J3* (dT) ^-fv-i^SDU 37°C1 B#|HI-R«S$-a-fco COiM 
t^>K7h7>K;^ XlcflD*.. 12°C. 30#R8> &^T22t\ 1 NrWRlE^ 
-tK Ctl^cDNAi Ltz 0 

(4d-4) cbhlcDNA<Di*« 
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cbhlcDNAIi£cDNA£tt£!lcPCR IC J; », igfl L 

PCR liSSiftttSlLA PCR+>v h£/BWc 0 y5^v-(iMcbhl-N iMcbhl-C £ 
flH\ 94°C1 #P B 1. 55°C2 #|Hk 72t)2 ftfflWJ ? J\s£25\Eim»)M-fZ. tlz£ 
QRlfctft^tZa ^(Dmm, tfol. 6kbp©DNA 7&<ifiH$n/c 0 

Mcbhl-N *5J;tfMcbhl-C ©E^OTtc^$;ftSiI*)-efco*: 0 
Mcbhl-N: 5'-TCG ACT ACG GAC TGC GCA TC-3' (gffim*$3 3) 
Mcbhl-C: 5'-CAA GCT TTT GCC ACA GTA CC-3' (E^J*#3 4) 

7*-y hlct£^T#n-x;&^[o]iKL. /'<v^ >tfcSB!pT7-Bluel=^ d - Wt L 

(pCbhU ) . Ztl&J > hD>Mf>^U- hi Lfc 0 

(4d-5) cmk<DiMm$ZnMVT 
•>-^>->>^SlE(i|T|«Ef°l^- h 'J - Pi/-* h^M^fc 0 * 

-fx ^7X; KpCbhU £2M7kStft-*- h U t> U^£U Ctl^rx^b 

- hi LTT7#'J y ^--fef^SJC^-a-fco 75-f^-li*y h ^©Universal 
iReverse . S(-BU^WVCI-03 iWVCI-04 *JB^fc 0 

*<0S*> I899~1965bp (Introne I ) , 2663~2724bp (Introne II) off-2 

E?|J. > hn >rt«B©aaEi2yij(iJBiT«-^$!ti5iltJT*ofc 0 

Introne I : 1899 —1904. 1963-1965. 1946-1952 

Introne II: 2663 —2668. 2722-2724. 2705-2711 
%SfeffiJ5 : Trichoderma virideffi^S^ >'<?Wffe?B#&K? ? -<£>MM 
cbhiynt--^-. ? - i fti&isyi-jU&E&lf >'<9K&&&m 

(5a) 9 9 -pcbi-mx omm 

&ffi%mmmitimi± 7 -? ■> + Attsu # 9 - >r > tr h n ~ a - 9 -j * 
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£-f> ^^Affl* 'J ? U** KCBn-Stu . CBc-Xho £ 0. 900^ /ml © 
«aS"C-100mll h 'J X-M (pH8. OK 10iM8Mfc v ^ * •> * A, 7mM 
XU^ h-;K lnH ATP *PNK (m^jfefcRftSa) £ffl^T37°CT-15#BlR£;aF 

H?£BpCBl-H4 . pCBl-Sl O— *|gDNA2^g IzStf LT^tlWCBn-Stu N CBc-Xh 
o £70°CT3 #PiSJ. #(c55°C©«j500ml G&2 

C<DT^--;U~ y ^x(wklenow7 5^V > K T4 U tK ^r-o 

Jt„ »:{C*iJPS»3RNcilT- y * &A*U x^v?? 7 — tflll T-f- > 
^U-hXh5> K«r^f?L^o Mtc, iSx h v > KfcDNA * >J y 5 — fcfl N 
T4U#— U cft£AS§@TGl KJEKlESi L fco 

<D&fcfcite, pCBl-H4 S^OlggtiStuI-eiaWf^nSfcO (pCBlH4-19 ) 
n pCBl-Sl &*©^£(iXhoI-etfl»r$ftSt>© ( P CB1S1-17 ) £iI&Lfc 0 
PCB1H4-19 £XbaIfc«fcCFXhoIT?g'fl:U £j6kb ©»rtf-£|5]iKU C tlipCBlSl-1 
7 SrXbaramtgU XhoITffiifrWfcttMr Lfcfcll. 2kb U ZtiZpC 

Bl-MiLfco cn^rXbal-e^fcLs PDH25 (Cull en. D. , Leong. S. A. , Wilson. 
L.J. and Henner. D. J. . Gene 57. 21-26, 1987) V o W •> >B jfttt 

*7-fe<> h^JfALpCBl-MX £*&Lfc (ETC ) 0 

CBn-Stu N CBc-Xho (DmmtKXTizmZtlZM*) -o ^ e 
CBn-Stu: 5' -GAT ACA TGA TGC GCA GGC CTT AGT CGA CTA GAA TGC-3' (EJiJ## 
3 5) 

CBc-Xho: 5' -GAT CCT CAA GCT TTT GCT CGA GTA CCT TAC AAG CAC-3" (B2?iJg-5§- 
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36) 

(5b) &W< 9 9 -pCBl-M2XR Oftfg 
Hij^pCBl-M^rSall-e^ikL. **J2. 7kb GDffirJt^-pUCl 19 {c ^ o — >>fb L 3t (pCBl 
-SalM ) o Ztltmz— *gKfcU X^^-Ot'ho^-^yx^yX 

•>X-rA^ffi^TBUlE (5a) tfsimKmmNmz'rr^ tz 0 mm&ii-7a*7jgt& 

0±mtTm (CBl-SmSph ) . cbhl U (CBl-Bam ) „ 

mK&±a K>©±*« (CBl-Pst ) ciALfco 
— 2u ^Sil^O^I^Jis pUC118«-XbaI*>J:0 f EcoRI T?W*rU CtlfcSS 

(PUC118-SBN) x SalI*5<fctfHindIII -eJHffcSL cbhl-/o^-^ -Hindlll ~Sa 
lWra^Lto CCDSall^firiC. gg**<z»A$ *l*:cbhlHIR0i«~ * - 5 * 
-*-£jEH.*GjS"CiftBU PCB1-M2 £*S6Lrt: (.MS ) 8 PCB1-M2XR (ipCBl 
-H2 ©XbaIgPffifCBUxB^-f^'n-7^ v>B I9tt*-fev h L O 6 

(SJ4 ) c 

CBl-SmSph > CBl-Bam ^ CBl-Pst <DEyiJjaTK^£*l-5a*J T&o fc e 
CBl-SmSph: 5' -GGA GGG TGC ATG CCG ACT GAG CCC GGG CAG TAG CC-3' (E^iJS 
^3 7) 

CBl-Bam: 5'-GCC GGG AGA GGA TCC AGT GGA GG-3' (1S?'J#^3 8) 

CBl-Pst: 5'-GCT CGA GTA CCT TAC TGC AGG CAC TGA GAG-3 ' (BS?'J#-? 3 9) 
H»J6 : Trichoderma viridefflNCE4#^? * -OflllS 
Trichoderma viridetcNCE4£«i£!frJ#ift£ i+£ fc46(C x Humicola insolens &3fe 

NCE4»3RfiI«£PCR in «fc «5 if*! L 7t Q 

Horiuchi hO^Sfe (Hiroyuki Horiuchi et al.. J. Bacteriol. , 170:2 

72-278.1988 ) Humicola insolens cD^rDNA 

7 ^ • -T >Vb>XHN200-l * (N) igife (5. OXT t*-fe;U % 2.0X1¥«jl + 
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X N 0. lX^yS^h >> 0.03* &ffc*;US"*A N 0.03* Si7^->^A, P H6. 
8 ) 4\ 37°CT-ig#L^o 2Bffligmz>'lk, MfrftM (3500rpm ,10 ft) 

? UT--trAMS^ £ ^ic-f'j jnf-U^^'J (PEG ) ajgWtKJ;*) 

>rV ADNA 3rf#/c 0 

l#£*l/c:£DNA ^iiLt> HEg-mn(Sph) £HEg-c(Sal)<D&75 ^-1 n 
M . dNTPs200juM #£TPfu # 'J y ^ -- tf (X h7^ >->*±&D Srffl^TPCR 
£fTo/c 0 PCR ^O-b-^r ?;Mi94°CTl ^CD^tt©^ 55°CT2 ^7-=- 

PCR ^|g^(i^ r ^^->T^'i'4--r^a:S!i-7-r^oxt°>S-400HR fi^Mz 
«U v-H^!^±L^ 0 Mfc x Sphl&tfSallTTmU Ttf'n 

-x^t/^V&I&ir#fcU 3^0. 9kb ©8frJt£[E]»K L/c Q 

— #pCBl-M2 ^SphlfcefcO^holT/f^bU 7. 3kb <Dm^^\B\^.Ltz 0 ^tilcO. 

9kb comitKR mfrzmmi, mizxbaimmzm^^^^^ ^->>b ett^-tr 

•y h^ffAL, «l^$tL^-<^^-^pCBl-HEgX (EI5 ) tLtz Q 

HEg-mn(Sph) £HEg-c(Sal)<Dfe?iJ<iOTlw^£ tl£iID o 
HEg-mn(Sph):5'-GGG GCA TGC GCT GAT GGC AAG TCC ACC CG-3' (IS?iJ#-5f4 0) 
HEg-c(Sal):5*-GGG GTC GAC TAC CTT ACA GGC ACT GAT GGT ACC-3' (i5?ij#-*t4 
1) 

HflSff'J 7 : Trichoderma virideCDfl^Sfegl 

Trichoderma viride MCSOO-l^rS ^Hfe^28 0 CT ! ^^ U 24B#Fb1^> 3000rpm N 
IQftffi&bftMlz^icmWLtZo mz>titzW&&0.5 Mya-^o-x«U 
0. 45 ti m © -7 * )V ? - -e jfiig Ltz-fu Yf^^h {mmfefc (5mg/ml y 
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A234 > 5mg/mHr;U7--tr*y XrtR-10, 0. 5M ->^-?n-x) lzmffiLtz 0 
30^7:60~907M§*gU I^7nh^7Xh{b^/:c ZO®Mfc$: : &Ml 
tz'&, 2500rpm . 1035-M»l>»«t Lt^n h^X U SUTC (0. 5M •> 

i-^n-x. lOtnM ^b^;U->-j7A, lOmH b U x— (pH7. 5 ) ) 

M fc^LlO^g CDDNA (TE) ®m CIO ^ 1 ) *Jp>L*+{-5 »ILt 0 o 
glz* 400 ^1 ©PEG jgfg (60* PEG4000 „ lOmM mttDl^y *j A N 10mM h 'J x 
—mm (pH7. 5 ) ) «rSnx. % **»c20^P5»«Lfe^ 10Bl<OSUTC«lr»[*Jo^. % 
2500rpm N lO^MSt'toMi L fc„ *J6fc^"n ^57, h£lml ©SUTC««jftfcS 
4000rpm TT5 ^nKt'C^tt L T N fi**lftfcl00 #1 ©SUTG&ffijfcKB 

Wo L /c 0 

^(Dmm&LtzZfa ^77h^ N /W/n7^ >>B (20jug/nl) g5jQ# 
fhf+XhD-x (PD) mXigitii aW-fThf+Xho-XT*'-, 17. IX 
•>^-^a-X) ±C N PDtfc*5^ (1.3X#fhf+XhD-X7^- 17. 1% > 
a -?o-x) tifcKSJiU 28°C. 5 BRIJiM&. MLfcnn--^! 
i L /Co 

H»J8 : pCBl-HEgX fl5«fi&{*CDNCE4£g&fFffi 

^*S0i7 «^7X; KpCBl-HEgX ^Trichoderma viride MC300-1 #fca» 
AU >W yo7/fi/>B Iwffifrte&^lfc&n g ©DNA H5?)ii$25l*fcb^Lfco 

PMEtz^VMVrLtztZZ, NCE4^>^'^Ki^^ti^7T?fi^l43kDcD/<> K 

fimtzizf&mz titzw^thmttzo 
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{^RESOURCE RPC 3ml£ffllr\ 0. IX h U 7;U^-nPi??-#t;5 —60* T-fe h 'J 
ft®. Ln J!£i£> ^l£^^^#S^i|iJS L/:i:6> ig#?£lL<fe <9 ^ 15g ONC 

Trichoderma viride MC300-1**£P ig*t&Ti&«U ^<DiS#±zf o -e 

^77>( - (Phenyl -Sepharose HP 16/100^ 7 r >7'<-l' *t ?1±M) 

50mMi^@e^W?^ (pH 5.5) <K 1 -0M©-^^ie£^{;f-«&7 >^-^ 
A tii U irlLfCo C<D-5%. 0. 1 -OUom&Zjm® t glzm^titzM 

- (Resource PHE 30mm I. D. xl50mm N "7 7^7y7^Vtf^i|j) tc&U 50 

mm.rn.mfo (ph 5.5) *i -oHommnm^frvtzomT >*-<y umm^-m 

t>n7to ^-Oil^i^TK^ h 74 - (Butyl -Toyopearl 6500S 22mm I.D. 

x2oomm , iv-ti) tzmu sommmmmfc (ph 5.0) -cmthL, v->X 

!£ferst£©§£^iI#£mS2P#SCE3£ LT^SIL^o COSCE3liSDS-PAGEfcfe^ 
T^50kD<Di|i— K*^Lfco 
gSffeg! 1 0 : SCE3it£^<D * o - ^ > 
(10a) SCE3? >'^«®7; /^fflijT $ 7 KEJIJ/Bflf 
l£8feW9 iHt3UwLT?ffcfll*!SCE3*SDS-PACEic{tlfLs S U T*±S!|PVDFJg 
(Immobilon-PSQ ) Kfi^Lfco C ©PVDFfflUi ? v>-7''J >J T> F7^-^ 

;bt°n'J K>40x lOOmH ffc®r?37°C> 20&imM<D&M& U SSiftttStPfu f 

$ >set iy^^f^-e' (sot. 5 b»m) $ y xsfc&mmm&m 
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£ltz Q C*l£Model 492 7 i JWt.i/ — f ry-*)- — {z@k L> 7 i y SfcaSftlOKX© 

SCE3-N: Gln-Asp-Val-Trp-Gly-Gln-Cys-Gly-Gly-Ile (i£?ijf|#4 2) 
(10b) WK?^y 
«W9£l§J«lcLT»fcffi8!!SCE3®#£. 50mMSj^iS7 A (pH 7.8) 

^mZm^XVZ-lS. 5 „ V8-26 > ££<>'V8-42 ®3 l©^^f K*»ffiLfc e C 

V8-18. 5 ^Thr-Pro-Thr-Gly-Ser-Gly-Asn-Ser-Trp-Thr-Asp (IE?iJ#^4 3) 
V8-26 : Ser-Thr-Tyr-Ile-Leu-Thr-Glu (I2?iJ#^4 4) 

V8-42 : Phe-Ala-Gly-Val-Asn-Ile-Ala-Gly-Phe-Asp-Phe-Gly-Xaa-Thr-Thr (E 
?«JS^4 5) 

Zilt><DT i yS?E?iJ(i> Trichodenna nesei&LfrZ>&Z>tlizx.> K$OU**" 
—-trill (EGIII ) ^>/^gC7; /»E?fJ (H. Saloheimo et. ah. Gene 
(1988). 63. 11 ) iffl^tt^Lfc:i^b, m* >'**R£ a - K*--5ite 
^©y o-^>y*{2Trichoderma reesei$*&5fc£>EGIII itfe^© gjIR£f i$£PCR 

(10c) SCE3BKffltt<iDJMII 
SCE3TOtS*tiTrichoderma viride MC300-l***y>/ ADNA fctffflfcPCR iC 

ttffrgiis HS£#Jld<DTrichodenna viride MC300-l»S*§ftfe^DNA £*ffllcTa 
kara Taq*ffl UT?T -a fc 0 ^-<h LTSCE3-NiSCE3-C*flH\ 94^C1 #IBU 

5(TC2 fl-Hs ^cb^72°C3 #W©1H' y ^fr20HI* 0 jg-T - 4 in* 15 SC^fr^ 
fco *©*SJII> #Jl.5kbp©DNA *<it«*nfco 

SCE3-Ni3 £tfSCE3-C©E?iJ{i£TF{;:^& ft*®*) -a fc 0 
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SCE3-N: 5'-ATG AAC AAG TCC GTG GCT C-3' (Eyi]##4 6) 
SCE3-C: 5'-TTA CTT TCT TGC GAG ACA CGA GC-3' (iS^'J#-^4 7) 

E3? n-->ym7v-7t Ltz 0 

(lOd) Trichoderma viride^&^SCESitfe^cD ? n - Wfc 

wm\2 tmmo^&zm^^-atmLtzi.o xio 4 107 r-s^-r >j - 

£ffl^TSCE3itfc?©? n-->^'^ff a > 

1 a©HH£?n ft fc a o->{ilMf >i?*f©tt* % fa 

4kb ©Bamfll #j4kb ©EcoRI £> «fcCfiK?3. 7kb ©XbaIBrM**<»fe(*DN 

A <t*a©^^yj ^V-fe'- >a >'<*->*jj*Lfc 0 CCDXbaI^r>t^pUC118{c 
^o-Wb (pUC-Eg3X) Lfc 0 

1 1 : SCE3§£S^* 9 -pCBl-Eg3X coffim 
SCE3^cbhiyn^--^-©^J0Tv ^dtlc^S-frS tztbiz.^ SCE3<5DSB!RfI^ 
£cbhl 7 a * - 9 <DTMlz\m& L ^c 0 

pUC-Eg3X^M{cSCE3-StuiSCE3-Xho/i^y^f ^--ePCR £frl<\ fa 
1. 5kb <Dtgmmft&®W.l, pT7-blue{c-9-y^ n-><tL^o CC^X; K* 
StuIfc«fctfXhoITW»rU fal.Skb cDBf?tf-£[H]iK L fco MIC H»J5aCD^ic« 
f?LfcpCBl-MX *StuIfc«fctfXhoI-etU»rU fa8. 5kb <Dmfr£, fal.5kb OStuI 
--XhoIirfrifcattSU Ctt£pCBl-Eg3X £L?t (EI 6) 0 

* tz, SCE3-StuiSCE3-XhoOie3ajliJilTlw^$ n«IO o fc 0 
SCE3-Stu: 5'-GGG AGG CCT GCG CAT CAT GGC TCC ATT GCT GCT TGC-3' 
-t4 8) 

SCE3-Xho: 5'-GGG CTC GAG TAC CTT ACT TCC TGG CGA GAC ACG AGC-3" 
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-^4 9) 

mmm i 2 : pCBi-E g 3x &mB»&(DscEa&m&Km 

m&&\7 tW\miz Lt^7X ~ KpCBl-Eg3X £Trichodenna viride MC300-1^ 

ig£SDS-PAGE ic «fc «9 ft?tfr L/:iC^ SCE3 £ >'^fifS?ti^ OTSfe^OkD 
©>< > K*<««IJ * nfc«c*<tti^ L tz 0 

Z.®o*>50kd(D'<> F&k-otbmigKmmznZ t>® (EG3D2 80 ©SCE3£ 

1SI£$M ; 20kg -7 v ->+• - (SANYO #M± g ifrzfe?I;$SCW51 01 ) 
«ifc ; 1 : 4 0 
ftlJM ; 60*C 
a#ra ; 30# 

pH;4 aommmmmm 

J&fegtefeMItCOLOR ANALYZER TOPSCAN MODEL TC-1800MK2 (MlfettS^ 
*fcS!) &m\iK Lab ^!t©L ffl (HJJK) £fiiJj£Lfc 0 = > ho-^^-^SL 

AL ffl^zg'J^L (n =5 ) „ • &'bfc*m&l L *:3 &©¥*Sffl[£$fcBl L *:<, 

lRt*T?*STrichoderma viride MC300-l&CDigS±zgti. y->XcOKfejc^ 
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32mg/LT* -a fCo EG3D2 #©j££±gCD v- ^XOJKfelCj&Sftt* >'*?5C«g 
it, , mWl$CZZ£±? >'<?mM<D30%tt£Z£?Kmz-tzlrichoderma viride 

/LT'&itZo Z<DZ£frt>, EG3D2 W<Z>igm±miWz-S£nZ®;? y*9 W27 
g *30% (9g) <i GB***) SCE3^#*nT^5i#^.t»n/Co 
gSffifll 1 3 : SXYl©iM!»ia 

Trichoderma viride MC300-lf*£P igiTeigSL -£©^g±z§£4- v5 
mfSfeZfeWtzmglLtZc Resource Q 6mL (7 t *T->7'<-f *t ?$tg£) 

ic&U 50mli h 'J X— *ISfe (pH 7.5) *g3jf&*0 -lMOJfiffc^ h 'J ^Aj§jg£jg£ 

*T-?*fcSIResource HIC PHE lmLlcftU 25mM h 'JX-ii (pfl 7.0) HSflr?K4i 

i.5 -0M©«iaiT>*-^A«fiE4gse-e»iijL. mmry^-^ i>mmm. 3mt- 

?gdi$naii^'^sxYili^i UTIsjiKLfCo ^li^ttS*^ 7 7 ;^i-7^ 
*T-?*tfi{Superdex 75 (10/30) f A5i*7Aic#U 0. WMlti- h 'J * A£ 
#&0.05M U >lMMfi*-CSHi U SXYlH^^rlHjjRLfco CCSXYHiSDS-PAGE^ 

jgjSgU 4 : SXYligfe^O ? d > y 
(14a ) SXY1* >/n'^HOT 5 ,/3taWB7 S J WR&W6x 

mm 1 3 tnmz LT»fcttsasHi£SDs-PAGE{;:#u mmm 1 o tmm® 

l5l£*m^TT I J 3&&feffl£M 3 S:®k£:Ltz 0 cn^-Model 492 7;7|y-y 

SXY1-N : Gl n-Thr-1 1 e-G iy-Pro-G 1 y-Thr-G 1 y-Phe-Asn- Asn-G ly-Ty r-Phe Qg&m 
-f-5 0) 
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Z<DT i J g*i£?ij<2> Trichoderma reeseifiifrZ>'&C,tltz*- > ? i — ■ tfl ~(XY 
LI) 9 y*'7%<E>T I J ggfe^J (Anneli Torronen et. al. . Bio/Technology (1 
992). 10, 1461) tfemteZTFLtzZtfr^ m? W^jfS-rr- K^Sitfc^ 
(D>7 D-^>r{iTrichoderma reesei^fi^CXYLIitfe^OSI^fl^^PCR 

ci4b ) svnmmmmnmns 

SXYlSIRfil^Trichoderma viride MC300-lt*&5feyV ADNA £-£|MJcPCR iz 

igflifi.-^MldcDTrichoderiiia viride MC300-l^S*^&f*DNA ^^MtcTa 
kara Taq^ffi^Tffo^ 0 7 5 ^ v-i LTSXYl-N:fo.fctfSXYl-C£ffli,\ 94^C1 
#f8k 50°C2 ^> 72^3 ftffi(DV-( 9 J^2Q\EmO C £ JC J; OSJCSrfT o 
fco "tO&M. m. 7kbpcDDNA jft<i!tt3nfco 

SXYl-Nfc «J;G<SHl-C©ie?iJlijyTJC^£nSiIt> tr* fc 0 
SXY1-N: 5'-GGG AGG CCT GCG CAT CAT GGT CTC CTT CAC CTC CC-3' (IE?iJ#-% 
5 1) 

SXY1-C: 5"-GGG CTC GAG TAC CTT AGC TGA CGG TGA TGG AAG C-3' (I£J'J W 5 
2) 

wm\i 5 : sxnmm^?? -pcb-xi* omm 

nMmUb£Wl&UZ.PCR 3fri,\ ift0.7kb ©i&iHWTK-£{£jJKU pT7-blu 
a->4tLtz Q :o^7X; K^StuI&tfXhoIT-tfJ®? J^O. 7kb <D 
^^01(5? L/:o MK N HJfe^J5acD^{c^L^pCBl-MX £StuI&OThoI-cHZJ#r 
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iU (SI 7) o 

1 6 : pCBl-XI'J£fmgl#0SXYl££t£MF 
tmWz Lt^7X = KpCB-XI* £Trichoderma viride MC300-1&IC 
iALtc ^^D7-f-»B l=Htt*;S*1*J&<lng ©DNA ^i&10 

±S*SDS-PAGE{ w «fc *3 8?#f L £ SXY1 ^W^SifiEJnS $H^*#J20 

C©9 520kD©'<> F>'fcoc t>H*l;:tia?Sns i>© (S22 #0 OSXY1M 
M^FPLC ->7fA^iU T^M L /Co Aiiiu^Resource HIC PHE lmL£ffit^ 
50mM h U X— (pH 7.5) -OMffiKT A©M4gET?jgdi 

L/Co SXYl£Mli. *WRiL-CS6«i«l 3 -C»£ttrt:»li!SXYl£ffll,^ 5fEg?T 
>*-^AMil&0.3MT?fgtB£*l.5 t'-^O^IJt-ejraiL^o ^©^m. S22 



Patent provided by Sughrue Mion, PLLC - http://www.sughrue.com 



WO 98/11239 PCT/JP97/03268 

3 4 

1 

iE?'j<Dg£ : 4 1 7 6 

le^ijOSS :Genomic DNA 

urn 

*■ Trichodenna viride MC300-1 

ftWcZ^ttZ^ :sig peptide 
#£tfcg : 1 4 3 8. . 1488 

W&^^irlxm- :mat peptide 
# : 1 4 8 9 . . 3 1 0 8 

L : E 

^^^-St"f2-^- : i n t r o n 
i?£&S : 1 8 9 9. . 1 9 6 5 

»«*SKELfc^rft : E 
ftttfcSfCT : i n t r o n 

:266 3. . 2724 

AAGCTTCCAT TTGGCGGCTG AATACCCTGA GAATGAAAAC ACATCAGGCT GGGTGATATC 60 
CATGAAGACA GGTGGTGAAT ATGTAATCAC GTCCGTTCTC CTGAAGGGAA ACCCCTTGTC 120 
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GTGGTCACAT GCGGCTCTTT CCATGTAAGT CGGATATTCC TAAGTAGCGA TGGAGCGGCA 180 
GAATCAAATA GGCAATACAG CGAGTGGCTC GAACTTTTTA AATGTCGGGC GGGTTGCTGC 240 
GCTTCGGCAC TAGTAGACAT TGTATTCCAT ACCCCGCCCC TGTTTCCGCG ACCTCTGGGA 300 
TTCCCTTGAA TGATCAAATT CTCGCCTCTA CTACCTAACT CCCACTGAGC CTTTACGTCT 360 
TTTGCCATTC ATCCTGGTGG AAGTTATCGC GGTGTGTAGG GCTACATGCT AGGTCAACTG 420 
GACGTGTTGG GGCCCGGACC CGAACCTAAT TTTATACAAC GACTTTGATT CAGTCTACAG 480 
TAATGGGACG TCCCCATATA CAGTTGCACG TAGGGCACAA CGGTAGAGTA CGTTGGGTGA 540 
ATTCGATATG ATACGAGGAT AACCCCCTGA ATGTAGAGTC TCACGGCAAA CTCTGACCGC 600 
GCGGTGCGAG CTCACAAAAC AATACAAACG GATGGCTAAA AGTACATGAG TTAATGCCTA 660 
AAGATGTCAT ATACCAGCGG CTAATAATTG TACAATTAAG TGGCTAAACG TACCGTAATT 720 
TGCCAATGAC TTGTAGGGTT GCAGAAGCAA CAGTACAGCC CCACTTCCCC ACGTTTGCCC 780 
TCTTACACGC AGGTCTAACC TCAACTGATG ATGTCCCATC TAAGTTCTCT TGTTGTTGTT 840 
TAGTCTAAGA GGCAAGTGTT TACTTCAGGA TTTTGTAAGG CGTAGCATGT AAGAAATAAA 900 
CAGAAAGCAG ACGCCAAGAA GCGAGTTTCT GGATGAAGGC GTTTGAGAGA ACCTTGCAGG 960 
GAGTTGTCTG ACAATAGAAA AACAATGGAT TGTCGCTTCT ACTCAGGTGT CTGTAATTAA 1020 
ATGTTACTCC GTCCTGTACA GGCAAAAAAT ATAGTCGAAT CTGCCTAAGA TCTCGGGCCT 1080 
TCGGGCCTTT AAGTCTACAG GTCAGTTTGG TTATATGGGC ATTTTTGGGT GTGGTAGCAT 1140 
TGAGGGAACC ACTGCTTTTG CCAAGGAGCT GAACGTATGC TGTAGGCAAA GCTCTAGGTG 1200 
CCACTGCATT TGTGTCGAAC ATAATGTGAT GCTTGGGCAG GCATAATAGC CGCCAAAGAT 1260 
AGCCTCATTG AGCGGAAGTC GGCGAACAGG TGAAGAGCAG AATATCACAT ATATATATGG 1320 
CCCAAACGCC GTGTCCCCTT CTCCCTTTCC CCATCTACTC ATCAACTCAG ATCCTCCAGA 1380 
AGACTTGTAC ATCATCTTTT GGGGCATAGC ATTCTAGTCG ACTACGGACT GCGCATC 1437 
ATG TAT CAA AAG TTG GCC CTC ATC TCG GCC TTC TTG GCT ACT GCT CGT 1485 
Met Tyr Gin Lys Leu Ala Leu He Ser Ala Phe Leu Ala Thr Ala Arg 
-17 -15 -10 -5 
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GCT CAG TCG GCC TGC ACC CTC CAG GCG GAA ACT CAC CCG CCT CTG ACA 1533 
Ala Gin Ser Ala Cys Thr Leu Gin Ala Glu Thr His Pro Pro Leu Thr 
+1 5 10 15 

TGG CAG AAA TGC TCA TCT GGT GGC ACT TGC ACC CAA CAG ACA GGC TCC 1581 
Trp Gin Lys Cys Ser Ser Gly Gly Thr Cys Thr Gin Gin Thr Gly Ser 

20 25 30 

GTG GTC ATC GAC GCG AAC TGG CGC TGG ACT CAC GCC ACC AAC AGC AGC 1629 
Val Val He Asp Ala Asn Trp Arg Trp Thr His Ala Thr Asn Ser Ser 

35 40 45 

ACG AAC TGC TAC GAC GGC AAT ACT TGG AGC TCA ACC CTG TGC CCT GAC 1677 
Thr Asn Cys Tyr Asp Gly Asn Thr Trp Ser Ser Thr Leu Cys Pro Asp 

50 55 60 

AAT GAG ACT TGC GCG AAG AAC TGC TGC TTG GAC GGT GCT GCC TAC GCG 1725 
Asn Glu Thr Cys Ala Lys Asn Cys Cys Leu Asp Gly Ala Ala Tyr Ala 

65 70 75 

TCC ACG TAC-GGA GTC ACC ACG AGC GCT GAC AGC CTC TCC ATT GGC TTC 1773 
Ser Thr Tyr Gly Val Thr Thr Ser Ala Asp Ser Leu Ser He Giy Phe 
80 85 90 95 

GTC ACT CAG TCT GCG CAA AAG AAC GTC GGC GCT CGT CTC TAC TTG ATG 1821 
Val Thr Gin Ser Ala Gin Lys Asn Val Gly Ala Arg Leu Tyr Leu Met 
100 105 110 

V 

GCG AGT GAC ACG ACC TAT CAA GAA TTC ACC CTG CTT GGC AAC GAG TTC 1869 
Ala Ser Asp Thr Thr Tyr Gin Glu Phe Thr Leu Leu Gly Asn Glu Phe 
115 120 125 
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TCT TTC GAT GTT GAT GTT TCG CAG CTG CC GTAAGTGACC AACTACACCT 19r8 
Ser Phe Asp Val Asp Val Ser Gin Leu Pr 

130 135 
CTTGATGCCA TTCTCGTATT AGTTCTCAGC TGACTAGCTT ATTTAAC A TGT GGC TTG 1975 

o Cys Gly Leu 
140 

AAC GGA GCT CTT TAC TTC GTG TCC ATG GAC GCG GAT GGT GGC GTG AGC 2023 
Asn Gly Ala Leu Tyr Phe Val Ser Met Asp Ala Asp Gly Gly Val Ser 

145 150 155 

AAG TAT CCC ACC AAC ACT GCC GGT GCC AAG TAC GGC ACG GGC TAC TGT 2071 
Lys Tyr Pro Thr Asn Thr Ala Gly Ala Lys Tyr Gly Thr Gly Tyr Cys 

160 165 170 

GAC AGC CAG TGC CCT CGT GAT CTC AAG TTC ATC AAC GGC CAG GCC AAT 2119 
Asp Ser Gin Cys Pro Arg Asp Leu Lys Phe He Asn Gly Gin Ala Asn 

175 180 185 

GTT GAG GGC TGG GAG CCG TCC TCT AAC AAT GCC AAC ACG GGC ATT GGC 2167 
Val Glu Gly Trp Glu Pro Ser Ser Asn Asn Ala Asn Thr Gly He Gly 

190 195 200 

GGA CAT GGA AGC TGC TGC TCT GAG ATG GAT ATC TGG GAG GCC AAT TCC 2215 
Gly His Gly Ser Cys Cys Ser Glu Met Asp He Trp Glu Ala Asn Ser 
205 210 215 220 

ATC TCT GAG. GCT CTT ACT CCT CAT CCT TGC ACG ACC GTC GGG CAG GAA 2263 
He Ser Glu Ala Leu Thr Pro His Pro Cys Thr Thr Val Gly Gin Glu 
220 230 235 
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ATT TGC GAC GGT GAC TCC TGC GGT GGA ACC TAC TCG GGT GAC CGA TAT 2311 
He Cys Asp Gly Asp Ser Cys Gly Gly Thr Tyr Ser Gly Asp Arg Tyr 

240 245 250 

GGC GGT ACT TGC GAC CCT GAT GGC TGC GAT TGG AAC CCA TAT CGC TTG 2359 
Gly Gly Thr Cys Asp Pro Asp Gly Cys Asp Trp Asn Pro Tyr Arg Leu 

255 260 265 

GGC AAC ACC AGC TTC TAT GGC CCC GGC TCC AGC TTC ACG CTT GAC ACC 2407 
Gly Asn Thr Ser Phe Tyr Gly Pro Gly Ser Ser Phe Thr Leu Asp Thr 

270 275 280 

ACC AAG AAG TTG ACC GTC GTC ACT CAG TTC GAG ACT TCG GGT GCC ATC 2455 
Thr Lys Lys Leu Thr Val Val Thr Gin Phe Glu Thr Ser Gly Ala He 
285 290 295 300 

AAC CGA TAC TAT GTC CAG AAT GGC GTC ACT TTC CAG CAG CCC AAC GCC 2503 
Asn Arg Tyr. Tyr Val Gin Asn Gly Val Thr Phe Gin Gin Pro Asn Ala 

305 310 315 

GAG CTC GGT GAT TAC TCT GGC AAC TCG CTC GAC GAT GAC TAC TGC GCG 2551 
Glu Leu Gly Asp Tyr Ser Gly Asn Ser Leu Asp Asp Asp Tyr Cys Ala 

320 325 330 

GCT GAA GAG GCG GAG TTT GGC GGC TCC TCT TTC TCG GAC AAG GGC GGC 2599 
Ala Glu Glu Ala Glu Phe Gly Gly Ser Ser Phe Ser Asp Lys Gly Gly 

335 340 345 

CTT ACT CAA TTC AAG AAG GCT ACT TCC GGT GGC ATG GTC CTG GTC ATG 2647 
Leu Thr Gin Phe Lys Lys Ala Thr Ser Gly Gly Met Val Leu Val Met 
350 355 360 
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AGC CTG TGG GAT GAC GTGAGTTCAA GAATAACATT CACATTGTCA ACAGAATGAC 2702 

Ser Leu Trp Asp Asp 

365 

AGAACTGAC TGAGAGACGA TAG TAC TAC GCC AAC ATG CTG TGG CTG GAC TCT 2754 

Tyr Tyr Ala Asn Met Leu Trp Leu Asp Ser 
370 375 
ACC TAC CCG ACG AAC GAG ACC TCC TCC ACC CCC GGT GCC GTG CGT GGA 2802 
Thr Tyr Pro Thr Asn Glu Thr Ser Ser Thr Pro Gly Ala Val Arg Gly 
380 385 390 395 

AGC TGC TCC ACC AGC TCC GGT GTT CCT GCT CAG CTC GAG TCC AAC TCT 2850 
Ser Cys Ser Thr Ser Ser Gly Val Pro Ala Gin Leu Glu Ser Asn Ser 

400 405 410 

CCC AAC GCC AAG GTC GTA TAC TCC AAC ATC AAG TTC GGC CCC ATC GGC 2898 
Pro Asn Ala Lys Val Val Tyr Ser Asn He Lys Phe Gly Pro He Gly 

415 420 425 

AGC ACC GGC AAC TCT AGC GGC GGA AAC CCT CCT GGC GGA AAC CCT CCC 2946 
Ser Thr Gly Asn Ser Ser Gly Gly Asn Pro Pro Gly Gly Asn Pro Pro 

430 435 440 

GGC ACC ACA ACC ACC CGC CGC CCG GCT ACC TCC ACT GGA AGC TCT CCC 2994 
Gly Thr Thr Thr Thr Arg Arg Pro Ala Thr Ser Thr Gly Ser Ser Pro 

445 450 455 

GGC CCT ACT CAG ACG CAC TAT GGC CAG TGC GGT GGA ATT GGA TAC TCG 3042 
Gly Pro Thr Gin Thr His Tyr Gly Gin Cys Gly Gly lie Gly Tyr Ser 
460 465 470 475 
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GGC CCC ACC GTC TGC GCG AGT GGC AGC ACT TGC CAG GTC CTG AAC CCC 309"0 
Gly Pro Thr Val Cys Ala Ser Gly Ser Thr Cys Gin Val Leu Asn Pro 

480 485 490 

TAC TAC TCT CAG TGC TTG TAA GGTACTGTG GCAAAAGCTT GAGGTACTGC 3140 
Tyr Tyr Ser Gin Cys Leu *** 
495 

TGGCTTATGG ATGAGTTCAT CTCATTATGG ACTAGATGGA GGATTTACTT TGCTGTATCT 3200 
ACTTCTGAGG CTTCCAATAT ATACGGTTAT TTCACCTTTG CTGGAATGCT CGCTAGCTTG 3260 
GCAAGCACGG CTTTCGAGAG ACGGACTGAT TCTCTGCTAA CTATGCATTA TATAAGACTG 3320 
AAATAGACAA AAAAGGAAAA AAGTTGCCAC TCGAATTATC TTGACGGTGT TGATTATATG 3380 
TATGGCATTG TAAGGGTTTT TCATTGATAT TTCTCCCGCC AATATGGTTC TACTCCCATC 3440 
TCCGCGAATC TCCTTTTCTC GAAGGCCGTA GTGGCACGCC AATTGGCAAC AACCCACAGG 3500 
GAGACGAAAA ACATGATGGC GGCAGCCGAA ATCAGTGGCG CAATGATTGA AAACACGGTG 3560 
AGACCGTAGC TTGCAGCCTG GAAAGCACTG TTGGAGACCA GCTTGTCCGT TGCGAGGCCG 3620 
ACTTGCATTG CTGTCAAGAC GATGGCAATG TAGCCGAGCA CTGTCACCAG GGACGCAAAG 3680 
TTGTCGCGGA TAAGGTCTCC GTAGATGGCG TAGCCAGAGA TTCGAGAATA GCCTCTCAAA 3740 
AGGTGGCCCT TTCGAAACCG GTAAATCTTG TTCAAGCGTC CTAGGCGCAG CTCGCCGTAC 3800 
CAGTAGCGGG GATTGACAGC AGAATAGCAG TGATTCTCCA GGACTTGACT GGACAATATC 3860 
TTCCAGTACT CCCAAGATAC AATATCCGGC AAGAGTCCCT TCTCACGTGC GAGGCGAAAG 3920 
TCGCTGTAGT GCGCAATGAG AGCGCAGTAG GAGAATAGAA ACCCCCTGGC ACATTGTTCT 3980 
ACCTCGGCGT GTAGTGGATG ACTGTCGGGC AGAATGTGCT GTCTCCAGAA TCCGATGTCT 4040 
AGTAGATACT CTGGCAGAGG CTTCAGGTGA ATGCCCTTGG GACCCCAGAT GAGATGCAGC 4100 
TCCGGATTCT CAGTAACGAC GATCTCGCGG GAGAGCACGA GTTGGTGATG AAGAGGGCGA 4160 
GGAGGCATGG GTCGAC 4176 
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E*JS^ : 2 
I2?'jcDS£ : 5 1 4 

Met Tyr Gin Lys Leu Ala Leu He Ser Ala Phe Leu Ala Thr Ala Arg 
-17 -15 -10 -5 

Ala Gin Ser Ala Cys Thr Leu Gin Ala Glu Thr His Pro Pro Leu Thr 
+1 5 10 15 

Trp Gin Lys Cys Ser Ser Gly Gly Thr Cys Thr Gin Gin Thr Gly Ser 

20 25 30 

Val Val He Asp Ala Asn Trp Arg Trp Thr His Ala Thr Asn Ser Ser 

35 40 45 

Thr Asn Cys Tyr Asp Gly Asn Thr Trp Ser Ser Thr Leu Cys Pro Asp 

50 55 60 

Asn Glu Thr Cys Ala Lys Asn Cys Cys Leu Asp Gly Ala Ala Tyr Ala 

65 70 75 

Ser Thr Tyr Gly Val Thr Thr Ser Ala Asp Ser Leu Ser He Gly Phe 
80 85 90 95 

Val Thr Gin Ser Ala Gin Lys Asn Val Gly Ala Arg Leu Tyr Leu Met 

100 105 110 

Ala Ser Asp Thr Thr Tyr Gin Glu Phe Thr Leu Leu Gly Asn Glu Phe 
115 120 125 
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Ser Phe Asp Val Asp Val Ser Gin Leu Pro Cys Gly Leu Asn Gly Ala 

130 135 140 

Leu Tyr Phe Val Ser Met Asp Ala Asp Gly Gly Val Ser Lys Tyr Pro 

145 150 155 

Thr Asn Thr Ala Gly Ala Lys Tyr Gly Thr Gly Tyr Cys Asp Ser Gin 
160 165 170 175 

Cys Pro Arg Asp Leu Lys Phe He Asn Gly Gin Ala Asn Val Glu Gly 

180 185 190 

Trp Glu Pro Ser Ser Asn Asn Ala Asn Thr Gly He Gly Gly His Gly 

195 200 205 

Ser Cys Cys Ser Glu Met Asp He Trp Glu Ala Asn Ser He Ser Glu 

210 215 220 

Ala Leu Thr Pro His Pro Cys Thr Thr Val Gly Gin Glu He Cys Asp 

225 230 235 

Gly Asp Ser Cys Gly Gly Thr Tyr Ser Gly Asp Arg Tyr Gly Gly Thr 
240 245 250 255 

Cys Asp Pro Asp Gly Cys Asp Trp Asn Pro Tyr Arg Leu Gly Asn Thr 

260 265 270 

Ser Phe Tyr Gly Pro Gly Ser Ser Phe Thr Leu Asp Thr Thr Lys Lys 

275 280 285 

Leu Thr Val Val Thr Gin Phe Glu Thr Ser Gly Ala He Asn Arg Tyr 

290 295 300 

Tyr Val Gin Asn Gly Val Thr Phe Gin Gin Pro Asn Ala Glu Leu Gly 
305 310 315 
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Asp Tyr Ser Gly Asn Ser Leu Asp Asp Asp Tyr Cys Ala Ala Glu Glu 
320 325 330 335 

Ala Glu Phe Gly Gly Ser Ser Phe Ser Asp Lys Gly Gly Leu Thr Gin 

340 345 350 

Phe Lys Lys Ala Thr Ser Gly Gly Met Val Leu Val Met Ser Leu Trp 

355 360 365 

Asp Asp Tyr Tyr Ala Asn Met Leu Trp Leu Asp Ser Thr Tyr Pro Thr 

370 375 380 

Asn Glu Thr Ser Ser Thr Pro Gly Ala Val Arg Gly Ser Cys Ser Thr 

385 390 395 

Ser Ser Gly Val Pro Ala Gin Leu Glu Ser Asn Ser Pro Asn Ala Lys 
400 405 410 415 

Val Val Tyr Ser Asn He Lys Phe Gly Pro lie Gly Ser Thr Gly Asn 

420 425 430 

Ser Ser Gly Gly Asn Pro Pro Gly Gly Asn Pro Pro Gly Thr Thr Thr 

435 440 445 

Thr Arg Arg Pro-Ala Thr Ser Thr Gly Ser Ser Pro Gly Pro Thr Gin 

450 455 460 

Thr His Tyr Gly Gin Cys Gly Gly He Gly Tyr Ser Gly Pro Thr Val 

465 470 475 

Cys Ala Ser Gly Ser Thr Cys Gin Val Leu Asn Pro Tyr Tyr Ser Gin 
480 485 490 495 

Cys Leu 
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e*jm- ■. 3 

W&\<D&tS 2 8 6 

Ala Cys Ala Asp Gly Lys Ser Thr Arg Tyr Trp Asp Cys Cys Lys Pro 
-2 1 5 10 

Ser Cys Gly Trp Ala Lys Lys Ala Pro Val Asn Gin Pro Val Phe Ser 
15 20 25 30 

Cys Asn Ala Asn Phe Gin Arg Leu Thr Asp Phe Asp Ala Lys Ser Gly 

35 40 45 

Cys Glu Pro Gly Gly Val Ala Tyr Ser Cys Ala Asp Gin Thr Pro Trp 

50 55 60 

Ala Val Asn Asp Asp Phe Ala Phe Gly Phe Ala Ala Thr Ser He Ala 

65 70 75 

Gly Ser Asn Glu Ala Gly Trp Cys Cys Ala Cys Tyr Glu Leu Thr Phe 

80 85 90 

Thr Ser Gly Pro Val Ala Gly Lys Lys Met Val Val Gin Ser Thr Ser 
95 100 105 110 

Thr Gly Gly Asp Leu Gly Ser Asn His Phe Asp Leu Asn He Pro Gly 

115 120 125 

Gly Gly Val Gly He Phe Asp Gly Cys Thr Pro Gin Phe Gly Gly Leu 
130 135 140 
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Pro Gly Gin Arg Tyr Gly Gly He Ser Ser Arg Asn Glu Cys Asp Arg 

145 150 155 

Phe Pro Asp Ala Leu Lys Pro Gly Cys Tyr Trp Arg Phe Asp Trp Phe 

160 165 170 

Lys Asn Ala Asp Asn Pro Ser Phe Ser Phe Arg Gin Val Gin Cys Pro 
175 180 185 190 

Ala Glu Leu Val Ala Arg Thr Gly Cys Arg Arg Asn Asp Asp Gly Asn 

195 200 205 

Phe Pro Ala Val Gin He Pro Ser Ser Ser Thr Ser Ser Pro Val Gly 

210 215 220 

Gin Pro Thr Ser Thr Ser Thr Thr Ser Thr Ser Thr Thr Ser Ser Pro 

225 230 235 

Pro Val Gin Pro Thr Thr Pro Ser Gly Cys Thr Ala Glu Arg Trp Ala 

240 245 250 

Gin Cys Gly Gly Asn Gly Trp Ser Gly Cys Thr Thr Cys Val Ala Gly 
255 260 265 270 

Ser Thr Cys Thr Lys He Asn Asp Trp Tyr His Gin Cys Leu 
275 280 



IHJ'JS^ : 4 
K^JOSS : 9 2 7 

m<D& : 

i£?'J©ar$S :Genomic D N A 
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: Humicola insolens 

^S^^rSf'lE-f- : intron 

: 2 9 7 . . 3 3 4 
W*ifclLfcJS : E 

GCA TGC GCT GAT GGC AAG TCC ACC CGC TAC TGG GAC TGC TGC AAG CCT 48 
Ala Cys Ala Asp Gly Lys Ser Thr Arg Tyr Trp Asp Cys Cys Lys Pro 
-2 1 5 10 

TCG TGC GGC TGG GCC AAG AAG GCT CCC GTG AAC CAG CCT GTC TTC TCC 96 
Ser Cys Gly Trp Ala Lys Lys Ala Pro Val Asn Gin Pro Val Phe Ser 
15 20 25 30 

TGC AAC GCC AAC TTC CAG CGT CTC ACT GAC TTC GAC GCC AAG TCC GGC 144 
Cys Asn Ala Asn Phe Gin Arg Leu Thr Asp Phe Asp Ala Lys Ser Gly 

35 40 45 

TGC GAG CCG GGC GGT GTC GCC TAC TCG TGC GCC GAC CAG ACC CCA TGG 192 
Cys Glu Pro Gly Gly Val Ala Tyr Ser Cys Ala Asp Gin Thr Pro Trp 

50 55 60 

GCT GTG AAC GAC GAC TTC GCG TTC GGT TTT GCT GCC ACC TCT ATT GCC 240 
Ala Val Asn Asp Asp Phe Ala Phe Gly Phe Ala Ala Thr Ser He Ala 

65 70 75 

GGC AGC AAT GAG GCG GGC TGG TGC TGC GCC TGC TAC GA GTAAGCTTTG 288 
Gly Ser Asn Glu Ala Gly Trp Cys Cys Ala Cys Tyr Gl 
80 85 90 
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GTCGCGTGTG TAACACTGTG CAGGCATAGC ACTAACCACC TCCCAG G CTC ACC 341 

u Leu Thr 

TTC ACA TCC GGT CCT GTT GCT GGC AAG AAG ATG GTC GTC CAG TCC ACC 389 
Phe Thr Ser Gly Pro Val Ala Gly Lys Lys Met Val Val Gin Ser Thr 

95 100 105 

AGC ACT GGC GGT GAT CTT GGC AGC AAC CAC TTC GAT CTC AAC ATC CCC 437 
Ser Thr Gly Gly Asp Leu Gly Ser Asn His Phe Asp Leu Asn He Pro 
110 115 120 125 

GGC GGC GGC GTC GGC ATC TTC GAC GGA TGC ACT CCC CAG TTC GGC GGT 485 
Gly Gly Gly Val Gly He Phe Asp Gly Cys Thr Pro Gin Phe Gly Gly 

130 135 140 

CTG CCC GGC CAG CGC TAC GGC GGC ATC TCG TCC CGC AAC GAG TGC GAT 533 
Leu Pro Gly Gin Arg Tyr Gly Gly He Ser Ser Arg Asn Glu Cys Asp 

145 150 155 

CGG TTC CCC GAC GCC CTC AAG CCC GGC TGC TAC TGG CGC TTC GAC TGG 581 
Arg Phe Pro Asp Ala Leu Lys Pro Gly Cys Tyr Trp Arg Phe Asp Trp 

160 165 170 

TTC AAG AAC GCC GAC AAC CCG AGC TTC AGC TTC CGT CAG GTC CAA TGC 629 
Phe Lys Asn Ala Asp Asn Pro Ser Phe Ser Phe Arg Gin Val Gin Cys 

175 180 185 

CCA GCC GAG CTC GTC GCT CGC ACC GGA TGC CGC CGC AAC GAC GAC GGC 677 
Pro Ala Glu Leu Val Ala Arg Thr Gly Cys Arg Arg Asn Asp Asp Gly 
190 195 200 205 
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AAC TTC CCT GCC GTC CAG ATC CCC TCC AGC AGC ACC AGC TCT CCG GTC 725 
Asn Phe Pro Ala Val Gin He Pro Ser Ser Ser Thr Ser Ser Pro Val 

210 215 220 

GGC CAG CCT ACC AGT ACC AGC ACC ACC TCC ACC TCC ACC ACC TCG AGC 773 
Gly Gin Pro Thr Ser Thr Ser Thr Thr Ser Thr Ser Thr Thr Ser Ser 

225 230 235 

CCG CCC GTC CAG CCT ACG ACT CCC AGC GGC TGC ACT GCT GAG AGG TGG 821 
Pro Pro Val Gin Pro Thr Thr Pro Ser Gly Cys Thr Ala Glu Arg Trp 

240 245 250 

GCT CAG TGC GGC GGC AAT GGC TGG AGC GGC TGC ACC ACC TGC GTC GCT 869 
Ala Gin Cys Gly Gly Asn Gly Trp Ser Gly Cys Thr Thr Cys Val Ala 

255 260 265 

GGC AGC ACC TGC ACG AAG ATT AAT GAC TGG TAC CAT CAG TGC CTG TAA 917 
Gly Ser Thr Cys Thr Lys He Asn Asp Trp Tyr His Gin Cys Leu *** 
270 275 280 

GGTAGTCGAC 927 

W&m*$ : 5 
l£?'J<Dg£ : 4 1 8 
K?'J©M : T i J m 

mn 

Met Asn Arg Thr Met Ala Pro Leu Leu Leu Ala Ala Ser He Leu Phe 
-20 -15 -10 
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Gly Gly Ala Ala Ala Gin Gin Thr Val Trp Gly Gin Cys Gly Gly He 
-5 1 5 10 

Gly Trp Ser Gly Pro Thr Ser Cys Ala Pro Gly Ser Ala Cys Ser Thr 

15 20 25 

Leu Asn Pro Tyr Tyr Ala Gin Cys He Pro Gly Ala Thr Ser He Thr 

30 35 40 

Thr Ser Thr Arg Pro Pro Ser Gly Pro Thr Thr Thr Thr Arg Ala Thr 

45 50 55 

Ser Thr Thr Ser Ser Pro Pro Pro Thr Ser Ser Gly Val Arg Phe Ala 
60 65 70 75 

Gly Val Asn He Ala Gly Phe Asp Phe Gly Cys Thr Thr Asp Gly Thr 

80 85 90 

Cys Val Thr Ser Lys Val Tyr Pro Pro Leu Lys Asn Phe Thr Gly Ala 

95 100 105 

Asn Asn Tyr Pro Asp Gly He Gly Gin Met Gin His Phe Val Asn Asp 

110 115 120 

Asp Gly Met Thr lie Phe Arg Leu Pro Val Gly Trp Gin Tyr Leu Val 

125 130 135 

Asn Asn Asn Leu Gly Gly Thr Leu Asp Ser Thr Ser He Ser Lys Tyr 
140 145 150 155 

Asp Gin Leu Val Gin Gly Cys Leu Ser Leu Gly Val Tyr Cys He He 

160 165 170 

Asp He His Asn Tyr Ala Arg Trp Asn Gly Gly He He Gly Gin Gly 
175 180 185 
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Gly Pro Thr Asn Ala Gin Phe Thr Ser Leu Trp Ser Gin Leu Ala Ser 

190 195 200 

Lys Tyr Ala Ser Gin Ser Arg Val Trp Phe Gly He Met Asn Glu Pro 

205 210 215 

His Asp Val Asn He Asn Thr Trp Ala Ala Thr Val Gin Glu Val Val 
220 225 230 235 

Thr Ala lie Arg Asn Ala Gly Ala Thr Ser Gin Tyr He Ser Leu Pro 

240 245 250 

Gly Asn Asp Tyr Gin Ser Ala Ala Ala Phe He Ser Asp Gly Ser Ala 

255 260 265 

Ala Ala Leu Ser Gin Val Thr Asn Pro Asp Gly Ser Thr Thr Asn Leu 

270 275 280 

He Phe Asp Val His Lys Tyr Leu Asp Ser Asp Asn Ser Gly Thr His 

285 290 " 295 

Ala Glu Cys Thr Thr Asn Asn He Asp Gly Ala Phe Ala Pro Leu Ala 
300 305 310 315 

Thr Trp Leu Arg Gin Asn Asn Arg Gin Ala He Leu Thr Glu Thr Gly 

320 325 330 

Gly Gly Asn Val Gin Ser Cys He Gin Asp Leu Cys Gin Gin He Gin 

335 340 345 

Tyr Leu Asn Gin Asn Ser Asp Val Tyr Leu Gly Tyr Ala Gly Trp Gly 

350 355 360 

Ala Gly Ser Phe Asp Ser Thr Tyr He Leu Thr Glu Thr Pro Thr Gly 
365 370 375 
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Ser Gly Asn Ser Trp Thr Asp Thr Ser Leu Val Ser Ser Cys Leu Ala 
380 385 390 395 

Arg Lys 

1£?'J#4§- : 6 

: 1 4 6 3 

mnom : mm 

E?'J®a?S :Genomic DNA 

$eM-& : Trichoderma viride MC300-1 
EJHOftm : 

W&.&^'ttim- : s i g peptide 
tf&tiLm. : 1 4 . . 7 6 

#&£&5EL^3r& : E 
#Sfc£-S"3~fE^§- :mat peptide 

: 7 7. . 1 4 5 0 
«F**^Lfc^ : E 
IftWl&^.'fitm- : i n t r o n 
#£{iS : 3 4 3. . 5 2 5 

#S££&5ELfc#i* : E 
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AGCCCTGCGC ATC ATG AAC AGG ACC ATG GCT CCA TTG CTG CTT GCA GCG 49 
Met Asn Arg Thr Met Ala. Pro Leu Leu Leu Ala Ala 
"20 -15 -10 

TCG ATA CTC TTC GGG GGC GCT GCT GCA CAA CAG ACT GTC TGG GGA CAG 97 
Ser He Leu Phe Gly Gly Ala Ala Ala Gin Gin Thr Val Trp Gly Gin 

"5 -11 5 

TGT GGA GGT ATT GGT TGG AGC GGA CCT ACG ACT TGT GCT CCT GGA TCA 145 
Cys Gly Gly He Gly Trp Ser Gly Pro Thr Ser Cys Ala Pro Gly Ser 

10 15 20 

GCT TGT TCT ACT CTC AAT CCT TAT TAT GCG CAA TGC ATT CCG GGG GCC 193 
Ala Cys Ser Thr Leu Asn Pro Tyr Tyr Ala Gin Cys lie Pro Gly Ala 

25 30 35 

ACT ACT ATC ACC ACC TCG ACC CGA CCC CCC TCG GGT CCA ACC ACC ACC 241 
Thr Ser lie Thr Thr Ser Thr Arg Pro Pro Ser Gly Pro Thr Thr Thr 
40 45 50 55 

ACC AGA GCC ACC TCA ACG ACC TCA TCT CCG CCA CCG ACC AGC TCT GGA 289 
Thr Arg Ala Thr Ser Thr Thr Ser Ser Pro Pro Pro Thr Ser Ser Gly 

60 65 70 

GTT CGA TTT GCT GGC GTT AAC ATC GCG GGC TTT GAC TTC GGA TGT ACC 337 
Val Arg Phe Ala Gly Val Asn He Ala Gly Phe Asp Phe Gly Cys Thr 

75 80 85 

ACA GA GTATGTCTTC ATGTTGCATA GTGTTGCTGG CTGAGTATTC TGGGCGGATG 392 
Thr As 

ATTTATAGCT GTGCGGGCTG CAAAACACCG CCGGTCTGCC ACTATCAAGG CATAGTTGAT 452 
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AGGCGGCGGT GTTTTCTTCA ATCCCCTGAT TACACTCTCA AGAATCTAGT GGCTGATGGA 512 
TGTATGATTA CAG T GGC ACT TGC GTT ACA TCG AAG GTT TAT CCT CCG TTG 562 
P Gly Thr Cys Val Thr Ser Lys Val Tyr Pro Pro Leu 
90 95 100 

AAG AAC TTC ACT GGG GCA AAC AAC TAC CCG GAC GGT ATC GGC CAG ATG 610 
Lys Asn Phe Thr Gly Ala Asn Asn Tyr Pro Asp Gly He Gly Gin Met 

105 110 115 

CAG CAC TTC GTC AAC GAT GAT GGG ATG ACT ATT TTC CGC CTA CCC GTC 658 
Gin His Phe Val Asn Asp Asp Gly Met Thr He Phe Arg Leu Pro Val 

120 125 130 

GGA TGG CAG TAC CTC GTA AAC AAC AAT CTG GGT GGA ACT CTC GAT TCC 706 
Gly Trp Gin Tyr Leu Val Asn Asn Asn Leu Gly Gly Thr Leu Asp Ser 

135 140 145 

ACC ACT ATC TCG AAG TAT GAT CAG CTC GTT CAG GGG TGC CTG TCT CTC 754 
Thr Ser lie Ser Lys Tyr Asp Gin Leu Val Gin Gly Cys Leu Ser Leu 
150 155 160 165 

GGT GTA TAC TGC ATC ATC GAC ATC CAC AAT TAT GCT CGA TGG AAC GGT 802 
Gly Val Tyr Cys He He Asp He His Asn Tyr Ala Arg Trp Asn Gly 

170 175 180 

GGA ATC ATT GGC CAG GGA GGC CCT ACA AAT GCC CAG TTT ACC AGT CTT 850 
Gly He He Gly Gin Gly Gly Pro Thr Asn Ala Gin Phe Thr Ser Leu 

185 190 195 

TGG TCG CAG TTG GCA TCG AAG TAC GCG TCT CAG TCG AGG GTG TGG TTC 898 
Trp Ser Gin Leu Ala Ser Lys Tyr Ala Ser Gin Ser Arg Val Trp Phe 
200 205 210 



Patent provided by Sughrue Mion, PLLC - http://www.sughrue.com 



WO 98/1 1239 PCT/JP97/03268 

5 4 

GGA ATA ATG AAT GAG CCC CAC GAC GTG AAC ATC AAC ACT TGG GCT GCC 946 
Gly He Met Asn Glu Pro His Asp Val Asn He Asn Thr Trp Ala Ala 

215 220 225 

ACG GTT CAA GAG GTC GTC ACT GCA ATC CGC AAC GCC GGT GCT ACG TCG 994 
Thr Val Gin Glu Val Val Thr Ala He Arg Asn Ala Gly Ala Thr Ser 
230 235 240 245 

CAA TAC ATT TCT CTG CCT GGA AAT GAT TAT CAA TCT GCG GCA GCT TTT 1042 
Gin Tyr He Ser Leu Pro Gly Asn Asp Tyr Gin Ser Ala Ala Ala Phe 

250 255 260 

ATT TCC GAT GGC AGT GCA GCC GCC CTG TCT CAG GTA ACG AAC CCT GAT 1090 
He Ser Asp Gly Ser Ala Ala Ala Leu Ser Gin Val Thr Asn Pro Asp 

265 270 275 

GGA TCA ACA ACG AAT CTA ATC TTC GAT GTC CAC AAG TAC TTA GAC TCG 1138 
Gly Ser Thr Thr Asn Leu He Phe Asp Val His Lys Tyr Leu Asp Ser 

280 285 290 

GAC AAC TCC GGT ACT CAC GCC GAA TGC ACT ACA AAC AAC ATC GAC GGC 1186 
Asp Asn Ser Gly Thr His Ala Glu Cys Thr Thr Asn Asn He Asp Gly 

295 300 305 

GCC TTT GCT CCT CTC GCC ACT TGG CTT CGA CAG AAC AAC CGC CAG GCT 1234 
Ala Phe Ala Pro Leu Ala Thr Trp Leu Arg Gin Asn Asn Arg Gin Ala 
310 315 320 325 

ATT CTG ACG GAA ACC GGC GGT GGC AAT GTT CAG TCC TGC ATC CAA GAT 1282 
He Leu Thr Glu Thr Gly Gly Gly Asn Val Gin Ser Cys He Gin Asp 
330 335 340 
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TTG TGC CAA CAG ATC CAG TAC CTC AAC CAG AAC TCA GAT GTC TAT CTT 1330 
Leu Cys Gin Gin He Gin Tyr Leu Asn Gin Asn Ser Asp Val Tyr Leu 

345 350 355 

GGC TAT GCT GGC TGG GGT GCC GGT TCA TTT GAT AGC ACT TAT ATT CTG 1378 
Gly Tyr Ala Giy Trp Gly Ala Gly Ser Phe Asp Ser Thr Tyr He Leu 

360 365 370 

ACG GAA ACG CCT ACT GGA AGC GGT AAC TCG TGG ACG GAC ACA TCC CTA 1426 
Thr Glu Thr Pro Thr Gly Ser Gly Asn Ser Trp Thr Asp Thr Ser Leu 

375 380 385 

GTT AGC TCG TGT CTC GCC AGG AAG TAAGGTACTC GAG 1463 
Val Ser Ser Cys Leu Ala Arg Lys 
390 395 

EWW : 7 

mmm* : 2 2 3 
whilom. : ri ym 

mm 

Met Val Ser Phe Thr Ser Leu Leu Ala Gly Val Ala Pro He Ser Gly 

-33 -30 -25 -20 

Val Leu Ala Ala Pro Ala Ala Glu Val Glu Ser Val Asp Val Glu Lys 

-15 -10 -5 

Arg Gin Thr He Gin Pro Gly Thr Gly Tyr Asn Asn Gly Tyr Phe Tyr 
-11 5 10 15 
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Ser Tyr Trp Asn Asp Gly His Gly Gly Val Thr Tyr Thr Asn Gly Pro 

20 25 30 

Gly Gly Gin Phe Ser Val Asn Trp Ser Asn Ser Gly Asn Phe Val Gly 

35 40 45 

Gly Lys Gly Trp Gin Pro Gly Thr Lys Asn Lys Val He Asn Phe Ser 

50 55 60 

Gly Thr Tyr Asn Pro Asn Gly Asn Ser Tyr Leu Ser Val Tyr Gly Trp 

65 70 . 75 

Ser Arg Asn Pro Leu He Glu Tyr Tyr He Val Glu Asn Phe Gly Thr 
80 85 90 95 

Tyr Asn Pro Ser Thr Gly Ala Thr Lys Leu Gly Glu Val Thr Ser Asp 

100 105 110 

Gly Ser Val Tyr Asp He Tyr Arg Thr Gin Arg Val Asn Gin Pro Ser 

115 120 125 

He Glu Gly Thr Ser Thr Phe Tyr Gin Tyr Trp Ser Val Arg Arg Thr 

130 135 140 

His Arg Ser Ser Gly Ser Val Asn Thr Ala Asn His Phe Asn Ala Trp 

145 150 155 

Ala Ser His Gly Leu Thr Leu Gly Thr Met Asp Tyr Gin He Val Ala 
160 165 170 175 

Val Glu Gly Tyr Phe Ser Ser Gly Ser Ala Ser He Thr Val Ser 
180 185 190 
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I£?'J#-Sf : 8 
mJUcomZ : 8 2 2 

mm?- : 

lE^'jOSHS : Genomi c DNA 



: Trichoderma viride MC300-1 

W& : & : £Ltt'Z J % : s i g peptide 

: 1 4 . . 112 
W&f&MLtz-JSte : E 

W'&.&^rfrVm :mat peptide 

fttEGLW : 1 1 3. . 8 0 9 

*mz®mitt& : E 

W^k^^rtti^ : i n t r o n 
&&&m. : 2 8 6 . . 4 1 2 

«i*«£Lfc^: E 

SS?'J 

AGGCCTGCGC ATC ATG GTC TCC TTC ACC TCC CTC CTC GCC GGC GTC GCG CCC 52 
Met Val Ser Phe Thr Ser Leu Leu Ala Gly Val Ala Pro 
-33 -30 -25 

ATC TCC GGA GTC TTG GCC GCT CCC GCT GCT GAG GTC GAG TCC GTG GAC 100 
He Ser Giy Val Leu Ala Ala Pro Ala Ala Glu Val Glu Ser Val Asp 
-20 -15 -10 -5 
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GTT GAA AAG CGC CAG ACG ATT CAG CCC GGC ACG GGC TAC AAC AAC GGC 148 
Val Glu Lys Arg Gin Thr He Gin Pro Gly Thr Gly Tyr Asn Asn Gly 

-11 5 . 10 

TAC TTC TAC TCG TAC TGG AAC GAC GGC CAC GGC GGC GTG ACC TAC ACC 196 
Tyr Phe Tyr Ser Tyr Trp Asn Asp Gly His Gly Gly Val Thr Tyr Thr 

15 20 25 

AAT GGC CCC GGC GGC CAG TTC TCC GTC AAC TGG TCC AAC TCG GGC AAC 244 
Asn Gly Pro Gly Gly Gin Phe Ser Val Asn Trp Ser Asn Ser Gly Asn 

30 35 40 

TTT GTC GGC GGC AAG GGA TGG CAG CCC GGC ACC AAG AAC AA 285 
Phe Val Gly Gly Lys Gly Trp Gin Pro Gly Thr Lys Asn Ly 
45 50 55 

GTAAGACTAT ATACAACCCC ACCTTCTGAC CAAACCCCCT ATCCAACGAC AGAATATAAA 345 
ACCAAGGGCG TGATTATCAT GGAGAGAGAG AGTGTGTGTG ATCTAACGGT TTTGTTCTGA 405 
AAACAAG G GTC ATC AAC TTC TCG GGC ACC TAC AAC CCC AAC GGC AAC 452 
s Val He Asn Phe Ser Gly Thr Tyr Asn Pro Asn Gly Asn 
60 65 70 

AGC TAC CTC TCC GTG TAC GGC TGG TCG CGC AAC CCC CTG ATC GAG TAC 500 
Ser Tyr Leu Ser Val Tyr Gly Trp Ser Arg Asn Pro Leu lie Glu Tyr 

75 80 85 

TAC ATC GTC GAG AAC TTT GGC ACC TAC AAC CCG TCC ACC GGC GCC ACC 548 
Tyr He Val Glu Asn Phe Gly Thr Tyr Asn Pro Ser Thr Gly Ala Thr 
90 95 100 
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AAG CTG GGC GAG GTG ACG TCG GAC GGC AGC GTC TAC GAC ATC TAC CGC 596 
Lys Leu Gly Glu Val Thr Ser Asp Gly Ser Val Tyr Asp He Tyr Arg 

105 110 115 

ACG CAG CGC GTC AAC CAG CCG TCC ATC GAG GGC ACC TCC ACC TTT TAC 644 
Thr Gin Arg Val Asn Gin Pro Ser He Glu Gly Thr Ser Thr Phe Tyr 
120 125 130 135 

CAG TAC TGG TCC GTC CGC CGC ACC CAC CGC TCC AGC GGC TCC GTC AAC 692 
Gin Tyr Trp Ser Val Arg Arg Thr His Arg Ser Ser Gly Ser Val Asn 

140 145 150 

ACG GCG AAC CAC TTC AAC GCG TGG GCC TCG CAC GGC CTG ACG CTG GGC 740 
Thr Ala Asn His Phe Asn Ala Trp Ala Ser His Gly Leu Thr Leu Gly 

155 160 165 

ACC ATG GAT TAC CAG ATT GTT GCC GTG GAG GGC TAC TTT AGC TCT GGC 788 
Thr Met Asp Tyr Gin He Val Ala Val Glu Gly Tyr Phe Ser Ser Gly 

170 175 180 

TCT GCT TCC ATC ACC GTC AGC TAAGGTACTC GAG 822 
Ser Ala Ser lie Thr Val Ser 

185 190 
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ISJ'JM : 9 
I2?'J©g£ : 1 0 

: Trichoderma viride MC300-1 

Ser Ala Xaa Thr Leu Gin Ala Glu Thr His 
1 5 10 

1E?'J#-^ : 1 0 
E3&]©£* : 6 

: Trichoderma viride MC300-1 

Glu Phe Ser Phe Asp Val 
1 5 

E#J»* : 1 1 
I2?|J©5£ : 1 8 
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: Trichoderma viride MC300-1 

mn 

Glu Thr His Pro Pro Leu Thr Trp Gin Lys Xaa Ser Ser Gly Gly Thr 
1.5 10 15 

Xaa Thr 

£*J« : 1 2 
S£?iJ©g£ : 1 8 

Emnm mm 

ATGTATCAAA AGTTGGCC 18 

K?'J#-§- : 1 3 
K?'J©:g£ : 1 9 

w&\<om : mm 

TTACAAGCAC TGAGAGTAG 19 
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iE?'J#-f : 1 4 
i2?iJ©S£ : 2 3 
I£?iJ®M : tm. 

^oy- : 

TCACTTTCCA GCAGCCCAAC GCC 

mym^ •. i 5 

SS?'JO*$ : 2 3 

is^josi : mm 

CAACTCTCCC AACGCCAAGG TCG 

Eznm^- : 1 6 . 

SE?iJO^$ : 2 3 

lE^'j©^ : mm 

^Komm-.momm &mm 

CGTCGGGTAG GTAGAGTCCA GCC 
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E*J#* : 1 7 
mm<DM:Z : 2 3 

: 

mm 

TCTCGAACTG AGTGACGACG GTC 

e*j» i 8 

: 2 3 

f£?lJ<DM : 

CTGCCATGTC AGAGGCGGGT GAG 

m&m^ ■. 1 9 

i£?'J£>M£ : 2 3 

S5»JOffli : fl6©8F» 
ACTCCAACAT CAAGTTCGGC CCC 
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EJ'J#^ : 2 0 
IE?'J<D§£ : 2 3 
iS?'J©M : 

AACTCCCACT GAGCCTTTAC GTC 

IS?<J#^- : 2 1 
!E?'J<Dg£ : 2 3 

CAATTAAGTG GCTAAACGTA CCG 

EJiJS-f- : 2 2 
KfiJOgS : 2 3 
W&\<DW : MS? 

GCAAAAATAT AGTCGAATCT GCC 
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m?<m^ : 2 3 

: 2 3 

e?u©m : mk 

g£?"J 

GCTGGAATGC TCGCTAGCTT GGC 

: 2 4 
iE?iJ©^£ : 2 3 

mww. : 

h^a-^- : gig** 

ACTGTTGGAG ACCAGCTTGT CCG 

IEJ<J#-^ : 2 5 
S2?I]<DS£ : 2 3 

e^josi : mm 

CGCAGTAGGA GAATAGAAAC CCC 
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wsm^ : 2 6 

12?ij£>§£ : 2 3 

mnvm : m& 

htfn->'- : MM* 
CTGCTGTCAA TCCCCGCTAC TGG 

mym^- ■. 2 7 

l£?'J©g$ : 2 3 
CCTTCGAGAA AAGGAGATTC GCG 

w&im-% : 2 8 

1E?'J©S£ : 2 3 

mnojw : ^s? 

CAGCTCCTTG GCAAAAGCAG TGG 
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K^JS-f- : 2 9 
K?'J<D§£ : 2 3 
SS^ijCDlf : Ml? 

AGATCATCAG TTGAGGTTAG ACC 

E*J*^ : 3 0 
I£?'J©ft£ : 2 3 

B2?'j©s2 : mm 

TGTATAAAAT TAGGTTCGGG TCC 

wsm^ ■ 3 1 

iE?i]©S£ : 2 3 

mnvm. mm 

CTACTCATCA ACTCAGATCC TCC 
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BE*JS^ : 3 2 
i2?'J«g£ : 2 4 
R?IJ©I! : 

GGAAGCCTCA GAAGTAGATA CAGC 

ie^ij#-t : 3 3 
i2?'J©:g£ : 2 0 

e?«J©S : mm 

TCGACTACGG ACTGCGCATC 

K*JS^ : 3 4 
K3*J©S$ : 2 0 

sejijcm : 

CAAGCTTTTG CCACAGTACC 
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6 9 

1E?'J#^§- : 3 5 
f£?'J<£>S£ : 3 6 

^d->- : mmvt 

GATACATGAT GCGCAGGCCT TAGTCGACTA GAATGC 

iE?'J## : 3 6 
1E?'J<£>S£ : 3 6 

e?«j©s : m& 

B»J©W £/&*£S£ 
GATCCTCAAG CTTTTGCTCG AGTACCTTAC AAGCAC 
: 3 7 

i2yij<z>g$ : 3 5 
m9H<DM : 

GGAGGGTGCA TGCCGACTGA GCCCGGGCAG TAGCC 
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£?»J*-f§- : 3 8 
iE?'JfiDS£ : 2 3 

e?ij©s : mm 

GCCGGGAGAG GATCCAGTGG AGG 

wz&m*§- : 3 9 

iE?'J©g£ : 3 0 

e^jos! : mm 

gctcgagtac cttactgcag gcactgagag 
ietuw : 4 0 

S5?'J©S£ : 2 9 

E^tjos : mm 

GGGGCATGCG CTGATGGCAA GTCCACCCG 
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WSm^r : 4 1 

: 3 3 

m.m<zw. : mm 

iB»J©WH : flfefiDSTK 

GGGGTCGACT ACCTTACAGG CACTGATGGT ACC 

E3&]S^ : 4 2 
E?'J<Dg2 : 1 0 
i£^lJ©M : T 5 J Wt 

h^Oif- : a^tt 

: Trichoderma viride MC300-1 

Gin Asp Val Trp Gly Gin Cys Gly Gly He 
1 5 10 

mm^ : 4 3 

&?'J©S£ : 1 1 
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: Trichoderma viride MC300-1 

Thr Pro Thr Gly Ser Gly Asn Ser Trp Thr Asp 
1 5 10 

mnm^ 4 a 

h*u -J- ■. m$m 
mm 

£$f£ : Trichoderma viride MC300-1 

Ser Thr Tyr He Leu Thr Glu 
1 5 

12?iJ#-*§- : 4 5 
: 1 5 

mm 

: Trichoderma viride MC300-1 
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? 3 

mm 

Phe Ala Gly Val Asn He Ala Gly Phe Asp Phe Gly Xaa Thr Thr 
15 10 15 

mm^ : 4 6 

15?<J©S£ : 1 9 

mnom : mm. 

ATGAACAAGT CCGTGGCTC 

f2?'J#-5§- : 4 7 
E*J©«3 : 2 3 
E^JCDS : 

mm 

TTACTTTCTT GCGAGACACG AGC 

I2?'J#^- : 4 8 
iB?iJ©fi£ : 36 
mn<DW. : MS! 
h ?tf o v — : jEHt^ 
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GGGAGGCCTG CGCATCATGG CTCCATTGCT GCTTGC 

mm^- : 4 9 

l£?lJ<D:g£ : 3 6 

GGGCTCGAGT ACCTTACTTC CTGGCGAGAC ACGAGC 

wzm^ : 5 0 

1E?'J©^£ : 1 4 
12?|J<DM : T ^ 7 S? 

£$J€; : Trichoderma viride MC300-1 

Gin Thr He Gly Pro Gly Thr Gly Phe Asn Asn Gly Tyr Phe 
1 5 10 

IE?'J« : 5 1 
I2?'J©ft£ : 3 5 
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GGGAGGCCTG CGCATCATGG TCTCCTTCAC CTCCC 

i£?'J§^ : 5 2 
1E?'J©S£ : 3 4 

GGGCTCGAGT ACCTTAGCTG ACGGTGATGG AAGC 
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1. Trichoderma virideS^O-fe;U-7--tfcbhlitfe?©*USPiE?iJo 

2. ^7X; KpA0t*©cbhia6^<oya*- *-E?iJ 0 

3. cbhlit^?OT i V *i»*M5>±aE©l. 5kb £ -C«D«SJK4= t=?WE-r « E3»J 

4. cbhlitfe^OT i y*«B^t>±»01.5kb 5 E*Jj&^ 

; KpA01*Ocbhlitfe^©Ti y*as^^±2ft©HindIII ^ h * T?©E*tt"* 
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IH«© ? - ^ * - ? -ie^J Q 

9. cbhlitf^FO^;U.-H>->;U^^bT^tCDlkb £EW> 7° 
5Xi KpA01^Ocbhl«^O*;U#+i/;U5|^^ii-fg{ E ©salI-^-f' h±T:0E 
TUT* 5 ^ Ut5f& 8 lcfH«g© * - ~ * - ? -f£?ij 0 

10. Ul^Jgl (ClBiScDTrichodenna viridefi5teCD-tr;U5 — -trcbhlijtfc-?© 

*J®Eyij*^-e« 5. fliK * * -o 
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cfc £>' - ^ * - * I2?'J^ £ 5 1¥ jfrn£> Stf tl £ < £ -oCTOt 

i 3. »^2-4®^-rn^— gucisKoyo*- ^lE^j^^-e^s. 

1 2 IH«©^^^ ? * -o 
1 5. BufSSfa:? >'*?Ki&<n Humicola insolens £5fe£>^> K$OU#^— 

>'**jrr*s. »*3ai i~i 4<o^-rn^— ^ir|S«© 

1 6. Humicola insolens d&3fc<Dx. > Y 7 A/ill — 4f*<Ji> K^l/*^ — -if 
17. HufEStt^ Trichoderma viride ^ox>K/;Wt 

— e£tzitz®&&?>'<?m-?&2>, i~i 4©^-rn^— gtirisK 

1 8. ItjfeTrichoderma viride K^OU**- - tf*<i> K^OU* 
-*--HfSCE3T<&6. it#Bl 7{cfH«gcD^-<^^- 0 

19. >'^?K^\ Trichoderma viride *^©^->5^ — -tf£ 

2 0. MISTrichoderma viride &3fe©*->-7^> — ->5-^— HfSXYlT 
£> £ . Iftsftl 1 9 {wfHiKO^^ ? 9 -o 

2 1. *7-*EK£/4/Z*tt3 x flfc&Bl 0~2 OO^ftl^— 
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(ipCBl-XF o 

2 4. tt^si o~2 3o^-rn^— sicEwosea^^^-jcioTjgK 

2 5 . 7g£8MS*^ Trichoderaa Jg id® f 5 * 5 * »3fcg| 2 4 fcfi 2 

2 6. Trichodenna JSJcJSf ^i^^l^Trichoderma virideT?&<5> Ih^^ 
2 5 lcie«&©?i£M 0 

2 7. Trichoderma MtCJS^£3^^<Trichoderma viridecD-ferA-^ — -tf^ 
^#T*£Trichoderma viride HC300-l**/=tt*O3RSE-C** N »t^2 6 

2 8 . m$gi 2 4-2 701 »rn^5[^iBttoi&iieaa*i-f« u mm® 

frbMsEEWi? >'*9n&&R-fZlM&<£A,-etiZ > gift* >/^f©4I^ 

S?o 

2 9. *©ig*telL*fc*)7g£Lh©Bfi<j* >'**K*£M3-£. »3j?5®2 8 

3 0. ^©i£g?£lL£>/c915g JiLt© g ttSM-f lfr$Q 
2 8 lcf2«&©;£& 0 

3 1. »3fc£2 8-3 0O^1"tL^— ^{wS5»o^j*{cJ:oT^6$nfc^ 
3 2. K?iJ##2K;^&ft£Be?iJ£A:{±-tr;U7-- tr'Stt^^f £-£©3tg 
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*: mutagenesis introduced. 
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